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Are You Interested In WEIGHT REDUCTION? 





WIG-0-FLEX COUPLING 









America’s first turbo-prop transport—the Lockheed C-130— 
is 88 pounds lighter because WIG-0-FLEX Couplings 
replaced standard AN connections and cut hose. 
WIG-6-FLEX Couplings weigh 1/5 as much 

as the standard AN connections they can replace. 

(See Weight Chart for exact comparisons.) 





flexible union for connecting 
rigid tubes 
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WRITE FOR FURTHER INFORMATION 3424 East Olympic Boulevard, Los Angeles 23, California 
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The dynamics of solving for f,, 


A stress engineer on Axelson’s design and development 
staff calculates the flexural stress on a landing gear that 
results from unsymmetrical bending...a symbol of 
painstaking investigation, characteristic of Axelson’s 
expanding service to the aircraft industry. 
Axelson has become the symbol of achievement in the 
production of aircraft components and subassemblies 
. landing gears, shock struts, spars, geared mechan- 
isms and hydraulic units for such airplanes as the B-52, 
B-47, A3-D, A4-D, F4-D, B-57 and T-28. 


Axelson ...leaders for more than thirty years in pro- 


duction experience, craftsmanship, facilities... again 
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moves ahead with augmented research and design per- 
sonnel and facilities, providing the industry with a 
single source for comple te programs 

Plan from the beginning with Axelson for the kind of 


components you want, when you want them, 


Axelsor Manufa fur 
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World's Fastest Navy Fighter 


Proudly wears 
controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s FSU-1 Crusader with 
instantaneous, positive, feathertouch response. 
Tihese units, Sargent fabricated to Vought 
specifications, provide a system for control for the 
afe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force control. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 


Since 1920 
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the Institute of Aeronautical Sciences, 
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June 19—Council of the International Civil 
\viation Organization, 10th — session, 
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CALLS FOR A HIGH-LEVEL COOLING JOB... 


AND HARRISON GETS THE CALL 
ON BOEING STRATOFORTRESS! 


Climbing up to 50,000 feet . . . but Harrison bears down 
on the heat! Eight highly efficient Harrison aluminum 
oil coolers maintain vital engine temperatures and assure 
dependable operation for Boeing's B-52 Stratofortress. 
Compact design of Harrison heat exchangers saves 
weight, saves space. Aircraft can carry greater payloads 
... fly higher, farther, faster. Backed by over 45 years’ 
experience, Harrison’s research facilities are on a nonstop 
search for even better ways of doing the job. If you 


have a cooling problem, look to Harrison for the answer. 


TEMPERATURES 
MADE 


TO 








RADIATOR DIVISION, GENERAL MOTORS CORP., LOCKPORT, N.Y. 





How the country’s largest 
exclusive producer of punches and dies 


changed complaints to contracts 
... With Graph-Mo'’ steel 


ORTER Precision Products, Cincinnati, Ohio, is the 
country’s largest exclusive manufacturer of punches 
and dies— 37,000 different sizes in stock. Formerly, Porter 
produced these products from water-hardening and other 
high-carbon tool steels, but found that such steels presented 
distinct disadvantages. For example, they distorted in heat 
treating, were relatively expensive and difficult to machine, 
and did not meet customers’ demands for longer life. 
With a view to correcting these problems, Porter engi- 
neers adopted Graph-Mo*®—one of four graphitic tool 
steels developed by the Timken Company—as a standard 
for the manufacture of punches and die buttons. Because 
it contains free graphite, Graph-Mo is easier to machine. 
And punches and dies made of Graph-Mo don’t scuff or 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE 


gall. From every aspect, Porter’s adoption of Graph-Mo 
steel has proved eminently successful. 

Graph-Mo outwears ordinary tool steels on an average 
of three to one. Millions of tiny particles of diamond-hard 
carbide—one of the most wear-resistant substances known 
—give Graph-Mo steel longer service life. 

Graph-Mo may be the solution to your punch and die 
problems. For more information about all four graphitic 
steels developed by the Timken Company, and their uses in 
dies, punches, gages, and machine parts, write for the new 
Timken Graphitic Steel Data Book. The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ‘““TIMROSCO”. 
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ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Enjay Butyl rubber— 


vital artery in newest airliners 


Douglas chooses Enjay Butyl for rubber components of the hydraulic 
systems in many of its famous DC-7 airliners. These components, which 
help assure the dependable operation of everything from wing flaps to 
landing gear, are proving over millions of air miles their durability 
and resistance to wear. 

Versatile Enjay Butyl rubber may well have a place in your operation, 
It will pay you to investigate the many technical advantages it has 
over other types of rubber. Its price and ready availability are advan- 
tages, too. For full information, and for technical assistance in the uses 
of Enjay Butyl, contact the Enjay Company today. 


Ensay Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Other offices: Akron « Boston « Chicago « Los Angeles + Tulsa 


BUTYL 


Enjay Butyl is the super-durable rubber 
with outstanding resistance to aging « 
abrasion « tear « chipping « cracking « 
ozone and corona « chemicals « gases 
e heat + cold « sunlight « moisture. 





Safety in 0 
all weather 





HOFFMAN makes the complete airborne 
portion of the TACAN system—another example 
of Hoffman integrated electronics at work 





TACAN is the trustworthy electronic navigation system that 
unerringly guides pilots through fair and foul weather every 
second of the flight. Two compact dials on the instrument panel 





automatically show the pilot his exact distance and direction 

from a fixed ground station with an accuracy never before 

attained. Result: greater safety in any weather, any place 
Some of TACAN’s advantages over other systems include: 


three times greater accuracy; handles more airlane traffic — 





allows planes to fly safely at closer intervals; permits starting 
landing approaches further out—minimizes “stack up” of 
planes waiting to land; meets military requirements for rug- 
gedness, compactness and mobility. 

The same teamwork, experience and facilities at Hoffman 
Laboratories that put TACAN into full scale production are 
available for you to use—whatever the size or complexity of 
your electronic needs.Why not discuss your specific systems en- 
gineering problem with a Hoffman Labs’ representative soon? 








A subsidiary of 
Hoffman Electronics 
Corporation 


LABORATORIES, INC. 


Engineers: For challenging opportunities write: Director of Engineering, 
Hoffman Laboratories, inc., 3761 South Hill Street, Los Angeles 7, California 
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“Precision Products” is more than a phrase with 
Weatherhead—it’s a tradition . . . the invisible part of any 
product you buy. It’s the reputation for doing certain 
things better . . . it’s progressiveness, ingenuity and pioneer- 
ing for improvement . . . it’s the conscientious coordination 
of precision methods, men and machines that has carried 
acceptance for Weatherhead precision products the world over. 

Typical of the precision problems Weatherhead is solving for 
government and industry is the one shown here. In this case— 
where so much depends on so little—there’s no room for second 
guessing. “Good enough” just isn’t! 

Weatherhead’s fund of knowledge, skills and experience may be of 
service to you in your precision products requirements. It costs 
nothing to find out. 


WEATHCO QUICK-DISCONNECT SELF-SEALING COUPLING 


ENGINE DISCONNECTS ARMAMENT PACKS 


AFT FUSELAGE SPLICE 


GROUND SERVICE 


” Pat. applied for 


onal nee OFF ...! THERE IS NO PARTIALLY LOCKED Peni 


EASE OF INSTALLATION 
The coupling is available with standard fittings and bulkhead 
flange so that it is readily adaptable to your present and 
future designs. 
EASE OF OPERATION 
al > Push the coupling on!—Pull the coupling offl—it’s as simple as 
that. No twisting or other gimmicks required. 
SAFETY 
Coupling stays locked, even with repeated accelerations in 
excess of 35g applied in a direction most likely to cause 
unlocking. There is no partially locked position. 
EXCLUSIVE FEATURES 
Fully tested . . . outperforms present and proposed Mili- 
> tary Specifications. 
Air inclusion negligible . . . uses standard AN and MS 
“©” rings . . . no special tools required. Oil loss and 
pressure drop less than specification rate. 


For detailed information write for Bulletin AM-12. 


THE WEATHERHEAD COMPANY 


ANTWERP, OHIO 
GLENDALE, CALIFORNIA 
ST. THOMAS, ONT., CANADA 


(The Weatherhead Co. of Canada, Ltd.) 











Looking for really heat-resistant rubber? General Electric’s 

Class 700 silicone rubber offers serviceability up to 600 F! G-E silicone rubber provides... 
That's why it’s being used for aircraft ducting and oven door 

seals subject to intermittent temperatures of 600 F. And it pro- 

vides continuous service at 300-500 F as seals and gaskets in I 
jet engines, diesel engines, clothes dryers, electric cookers, Outstanding | on 


. . . resistance to 
steam irons and heat sealing equipment. extreme “al ee 


temperatures 
Where can YOU use G-E silicone rubber? 
There's a kind for almost every requirement, classified accord- 
ing to dominant property for easy selection and specification. F \ ic 
For example: Class 300 offers the best recovery after compres- _ Dielectric Unequalled 
sion of any known rubber! Class 500 provides flexibility at seabie at high \ 4 jay 
150 F below zero! Which class is best for you? temperatures ™ weathering 


For more details on G-E silicone rubber, Bs ™ 
see your “Sweet's Product Design File.” en 








SILICONE PRODUCTS DEPARTMENT SECTION 61-3B 
GENERAL ELECTRIC COMPANY WATERFORD, NEW YORK 


Send today for a NEW, REVISED ; J ; Piease send me, at no obligation, technical data on 
“LIGHTNING SELECTOR”! o G-E silicone rubber, inctuding a newly revised 


“Lightning Selector’ and up-to-date list of fabricators 





Progress ls Our Most Important Product ame ee a 


Firm 


GENERAL €@ ELECTRIC | =~ 


City Zone_____ State _ . -_ 














1M CANADA: MAIL TO CANADIAN GENERAL ELECTRIC COMPANY. LTD. TORONTO 
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PLAN FOR 
PRECISION 
FLOW MEASUREMENT 


THROUGHOUT THE AIRCRAFT INDUSTRY, bearingless Pottermeters are delivering 
accurate flow data during testing of aircraft, engines, rocket motors, and hydraulic 


systems. 
LINEARITY WITHIN 1*2% over an exceptionally wide range, as well as long life in 
difficult service, is obtained through hydraulic positioning of the unique “floating 


rotor”. This patented design feature, found only in the Pottermeter, completely 
eliminates thrust friction and does away with inaccuracy and maintenance prob- 


lem due to bearing wear. 


APPLICATIONS include reciprocating, jet and rocket engine test cells and 
flight test work. Pottermeters are also in wide use in handling aircraft and 
rocket fuels, acids, liquefied gases and abrasive suspensions 


WRITE for bulletin S-1 giving a complete description and performance data. 


POTT RONAUTICAL 
Route 22 « Union; fey Z ne rdock 6-3010 , 


Makers of “Potter Engi 

















“From Alfa to Zulu it’s Alfa Charlie!” 

that’s the International Civil Aeronautics 
Organization’s newest code for “From A to Z it’s AC.” 
Under any and all operating conditions, you'll find 


AC Aircraft Spark Plugs best for the planes you fly! 


For instance, each tip of the AC three-prong electrode 
flares out into a broad base. This feature helps conduct 
heat away from the electrode more rapidly to greatly 
reduce damaging erosion. In additipn, it provides better 
scavenging action to reduce fouling. and offers easier, 


more effective cleaning when plugs are reconditioned. 


Get AC Aireraft Spark Plugs with the three-prong Watch 
electrode for the planes you fly! ’ WIDE WIDE WORLD 
BIG TOWN 
NBC-TV 


AC SPARK PLUG THE ELECTRONICS DIVISION OF 
GENERAL MOTORS CORPORATION « FLINT, MICHIGAN 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida Newark, New Jersey; Atlanta, Georgia; Arlington, Virginia. Pacific Airmo- 

tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. Southwest Airmotive 

Company: Dollas, Texas; Kansas City, Kansas. Van Dusen Aircraft Supplies, Inc.: Chicago, Illinois; Minneapolis, Minnesota; Teterboro, New Jersey; East 
Boston, Massachusetts; Alexandria, Virginia. Standard Aero Engine itd Winnipeg, Manitoba; Vancouver, B.C Edmonton, Alberta 





AS EASY AS 


The alphabet of lethality culminates in K-kill — instantaneous 
destruction of target aircraft. 


The Armament Divisions of Aerojet-General develop and 
manufacture antiaircraft ordnance of outstanding accuracy, 
penetration ability, and destructive power. 
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ye Genial CORPORATION 


A Subsidiary of AZUSA, CALIFORNIA 


The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


MORE POWER FOR ALR POWER 


Ordnance Rockets @ Gun-Boosted Rockets @ Pyrotechnic Rockets and Signals © Guided Missile Warheads @ Rocket Launcher: 
Artillery Projectiles @ Mines @ Fuzes @ Bombs @ Rocket Heods @ Destructors @ Explosive Bolts ©@ Reefing Cutter 


! 


Demolition Devices @ Anti-Submarine Warheads @ Flash and Smoke Markers @ Porachute, Cockpit, Wing Tank, and Bomb Ejectors 
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UNDER ONE ROOF 


The mammoth size of the Hayes Aircraft plant at Birmingham, 
Alabama, is an important factor in the Company’s record of 
volume production, high quality workmanship, schedule-integ- 
rity and moderate cost in performing maintenance and mofffica- 
tion contracts 

Floor space of the huge Hayes plant is equivalent to 27 
standard football fields. The facility embraces 10 zhanufactururg 
bays... each 40 feet high, 160 feet wide and 724 feet long .«. all 
under roof. The total covered area is 1.25/million squate}feet, 
Total area, including supporting buildingS, ranways@nd_ payed 
aprons, exceeds 5 million square feet, 

Size plus modern equipment, plis capable gggineering, plus 
skilled craftsmanship give Hayés a place, ifthe forefront of 
America’s aircraft modificati@n industry. 


POSITIONS OPEN FOR ENGINEERS 


With nearly 6,000 omployees, Hayes is now agompefi- 

tive industrial facility for modification and mathtenance 

of aircraft —Ancluding larges# size lanes. ©" 
Opportdnities open for teeta design @figt 


neers, graduate we nisi engih@ring! stud- 


dents. Write Personn epartment 


Front of one of Hayes 10 boys oper 


showing production lines inside 


MANUFACTURERS AIRCRAFT CORPORATION 


BIRMINGHAM 


ALABAMA 





The versatility of the USAF Tactical Air Command... . its mobility 
and atomic capabilities . . . combine with Ground Support 
equipment to provide assurance of effectiveness when seconds mean survival . ) Ground Support equip- 
ment of unquestioned reliability is indispensable should the need of defense or retaliation demand that 
TAC “‘rise”’ to the occasion in protection of our freedom. > Through design, development and manufacture, 
we have solved the most complex ground support problems . . . providing the Tactical Air Command with 
a self-propelled multi-purpose unit, which combines towing, testing, servicing and/or starting for all 
‘ypes of aircraft under the most difficult operational conditions. 
The MA-1 and other type ground support units. are now being 
used extensively by the USAF, Navy and Marines... and are 


consolidated for greater power and versatility. 


THE ALL-PURPOSE MA-] HELPS GREATLY TO 
SOLVE THE MOBILITY PROBLEM... FOR ONE 
UNIT TAKES THE PLACE OF FOUR OR FIVE 


IN THE EXACTING FIELD OF GROUND SUPPORT, CONSOLIDATED HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 
LN 


CONSOLIDATED 


y DIiESEtr ELECTRIC CORPORATION 


STAMFORD. CONN. BRANCHES + DALLAS. TEX * DAYTON. OHIO + SANTA ANA CAL - WASHINGTON, D.C. 


IN CANADA ~- CONSOLIDATED DIESEL ELECTRIC CORPORATION - OTTAWA. ONT. 








.. DOUGLAS 


specifies World’s Fastest 
Fire Detector to protect 


USAF’s GIANT C-133A 


Speed-of-light response . . . and reliability of detection 
... are the vital factors of safety essential for the har- 
nessed volcanoes in today’s aircraft. Now FIREYE* stands 
guard in the Douglas C-133A, the world’s largest cargo- 
carrying aircraft. A growing number of plane builders 
have chosen FIREYE for maximum protection from fire 
aloft. Write for complete information. 


*Protected by U.S. and foreign patents issued ond pending. 
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ELECTRONICS CORPORATION OF AMERICA 


77 Broadway, Cambridge, Mass. 


PHOTOSWITCH DIVISION © COMBUSTION CONTROL DIVISION 
PHOTOCONDUCTOR-TRANSISTOR DIVISION © MARINE DIVISION 
MILITARY DIVISION © BUSINESS MACHINES DIVISION 














Oual accessory drive unit, 
tated at 40 HP at constant 3200 
RPM, weight 1642 Ibs. 








Designed and manufactured for 
Boeing KC97. Approximate weight 

10 Ibs. Six horsepower (continuous 
duty) input at 6000 RPM operating one 
power take-off drive at 2620 RPM. 

















Wesrern GEAR 


can solve your 
accessory drive problems! 


You'll find virtually all of the nation’s major aircraft manu- 
facturers specifying Western Gear as their source of supply 
for components where mechanical or automatic operation is 
involved. Western Gear's 40 years of experience in designing 
and manufacturing mechanical power transmission equipment 
always supplies a sound, economical answer. 

Take advantage of these years of experience to insure cor- 
rect design, flawless construction and reliable operation. West- 
ern Gear engineers will be glad to help with any problem. 
Address General Offices, Western Gear, P.O. Box 182, Lyn- 
wood, California. 


“The difference is reliability” « Since 1888 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO, (CALIF 
SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 
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CAB Drafts Plans for Fare Investigation......... 


> Launched under congressional pressure, the Board’s study will be 
limited to the general level of passenger fares. 
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Stepped on 
83,335,200 


HIS “airplane flight deck” is inside a B. F. 
Goodrich plant. It is a rough wood ramp 
covered by test mats of Avtrim flight rugs in 
10 colors, 5 finishes. During a six-year test 
recently concluded some 83,335,200 footsteps 
pounded the Avtrim surface. Yet, when taken 


up, the face of the rug was still serviceable, 


the colors bright as new 


Avtrim flight rugs are practically immune 
to scuffs and scratches. A spongy vinyl! or 
neoprene backing gives you a comfortable, 
cushiony step. Yet Avtrim outwears woven 
carpeting. Avtrim flight rugs come in a variety 
of textures and finishes and any color to match 
your decorative scheme —all without the 
maintenance problems of expensive carpeting. 
B. F. Goodrich Avtrim resists oil, grease, fire 
and ordinary stains—can be wiped clean with 
soap and water on the spot. 

If you are designing a new plane or convert- 
ing your fleet, you'll want all the benefits of 
Avtrim. Your BFG representative will be glad 
to show you samples. Aeronautical Sales, 
B. F. Goodrich Tire and Equipment Company, 
a Division of The B. F. Goodrich Company, 
Akron, Ohio. 


AVIATION PRODUCTS Tires, wheels, brakes « 
De-icers « Inflatable seals « Fuelcells *« Avtrim « 
Heated Rubber « Pressure Sealing Zippers * Rivnuts « 
Plastilock adhesives ¢ Hose and rubber accessories 





EDITORIAL 





Mid-Way in the Airpower Budget Battle 


At the halfway mark in the battle over the Fiscal 1957 
budget, the \dministration 
has reacted strongly to the public prodding of its military 
and civilian critics who contended that the original air- 


airpowel Eisenhower 


power budget submitted to Congress was grossly inade- 
quate 

(he administration now agrees with the major points 
of this criticism if not in full degree with the solution 
required. Before the Fiscal 1957 Defense Appropriation 
Bill reached the House of Representatives floor for debate 
a $547 million 
boost including the key areas of B-52 procurement, carly 
\t the same 


and vote the administration asked for 


warning radar network and missile research 
time about $89 million was thawed from the frozen funds 
of the Defense Department emergency account and made 
available for Air Force research and development. 


House Approved Boost 


With this substantial boost included in the bill the 
House unanimously approved it by a vote of 377 to 0 
\n ill-considered amendment by Rep. Dan Flood (D.-Pa.) 
to tack on another billion dollars for B-52 procurement 
was swamped by the more thoughtful members of the 
House. 

For the problem that now remains in the air- 
power budget cannot be solved by additional procure- 
ment funds alone. It requires more personnel and 
construction funds before USAF can receive and main- 
tain its new aircraft properly and more research and devel- 
opment funds to keep its technical pace at maximum 
speed 

In addition to conceding its critics the half billion 
dollar budget boost, the administration is now trving to 
convince the American people they have and will keep 
superior airpower. 

There has never been any question that we now have 
the most powerful airpower in the world. The big ques- 
tion is whether we will maintain a significant margin of 
superiority in the future. 

\fter banning massed military airpower fly-bys over 
Washington since the Eisenhower inaugural in 1952 for 
alleged safety and economy reasons, the Defense Depart 
ment has now authorized the largest mass flight in his 
tory over the Capitol on Armed Forces Day. 

It has begun to trumpet the strength of the total mili 
tary airpower available from the Army, Navy and Marines 
in addition to the Air Force. This is a thesis with which 
nobody can quarrel. However the specific contributions 
of these other services air forces should be examined in 
detail to determine in what manner and degree they con- 
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tribute to the main airpower mission of massive retali 


ation and its secondary mission of a air defense. 


Senate Research Debate 


\irpower debate in the Senate will probably center on 
the remaining deficiencies in research and development 
and in facility construction funds. It is apparent from 
testimony before both House and Senate Appropriations 
Committees that all of the top USAF civil and military 
leaders except USAF Secretary Donald Quarles agree 
that more research and development funds are an urgent 
USAF requirement. It appears doubtful that the Senate 
will let Secretary Quarles single-handed veto of USAF 
requests for more research and development mone stand 
—particularly since it is a small but significant amount 
totalling not more than $200 million. It also is likels 
that some additional construction monev will be attached 
to the military public works bill for key Strategic An 
Command bases and research and development test 
facilities 

Thus it appears that the Fiscal 1957 
will emerge from Capitol Hill considerably stronger than 
It also appears that 


airpower budget 


when it was submitted in January 
most of the critical pinches such as B-52 production, 
research and development and facility construction will 
be much relieved. ‘There is no doubt that if this hap 
pens this country will continue to hold its airpower 


lead for another vear. 


Next Year Critical 


However, it is apparent that the really critical battle 
of the budget will occur over the Fiscal 1958 budget 
just a year hence. Both USAF and Navy officials have 
indicated that the Fiscal 1957 budget level has been 
achieved by a variety of “one-shot” economies that can 
not be repeated in the future, such as buying only 
10 months aircraft production instead of 12, postponing 
necessarv base and test facilitv construction and slowing 
research and development. 

USAF Secretary Donald Quarles has made it unmis 
takably clear to both the House and Senate Appropria 
tions Committees that a major increase in the Fiscal 
1958 airpower budget will be required to continuc 
expansion of USAF to its 137 
and maintain its qualitative superiority 
on a smaller scale will be necessary for naval aviation as 


combat wing program 
Similar increases 


its technology comes of age. 

Ihe Fiscal 1957 battle of the airpower 
virtually won. It is toward the more critical battle 
looming for Fiscal 1958 that the American people and 
its Congress should begin to direct their attention 

—Robert Hotz 


budget is 
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The North American Super Sabre 
streaks for altitude at supersonic speed. 


up on 
its 
tail—of 


TITANIUM 


Most of the tail section and many other vital parts 
of North American’s F-100C supersonic fighter 
are made of titanium. It not only reduces 

gross weight by several hundred pounds, it 
withstands the searing combination of engine 

and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-100, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
FJ-3 Furies for the Navy all fly with titanium. 


Here’s why — Titanium’s high strength-weight 
ratio . . . its freedom from stress corrosion cracking 
. its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 

essential part of high-performance aircraft. 
REM-CRU led in the development and 

production of titanium for aircraft applications 

And REM-CRU’s enlarged facilities mean 

prompt delivery of the titanium grades, sizes and 

shapes you need—including new high-strength, 

weldable alloys. What’s more, REM-CRU 

is always glad to share with you the wealth 

of titanium data it has available. 


Seam welding REM-CRU 

titanium tail section. 
To keep abreast of the latest developments 
on this vital metal, write to Dept. A-5 for the 
Rem-Cru Review—a free periodical presenting the 
latest technical data on titanium alloys. 


REM-cRU 
TITAN IU IM _siacw-cev titanium, inc., Miptanp, PENNSYLVANIA 
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WHO'S WHERE 


In the Front Office 


George Marglin, executive vice president 
\eroflex. Laboratories, Inc., Long Island 
City, N. Y. Also named to vice president 
posts; General Manager R. G. Sanders, En 
gincering Director E. H. Pallme and Sales 
Director M. J. McCormack. 

Dr. Ralph P. Johnson, and Frederick 
C. Crawford, directors, Ramo-Wooldridg: 
Corp., Los Angeles, Calif 

Dr. Charles R. Burrows, engineering vic« 
president, Ford Instrument Co., New York 
N. Y., effective July 1 

I. J. Gaffney, engineering vice president, 
I cleregister Corp., Stamford, Conn, 





Honors and Elections 


Vice Adm. Charles E. Rosendahl, (USN 
ret has been awarded a Certificate of 
Honor from the Air Force Assn. for hi 
direction of National Air Transport (¢ 
ordimating Committee’s community relations 
program including voluntary plane noise 
pi , dures 

Lt. Col. Ernest J. Fawbush (USAI 

mimander, 29th Weather Sqdrn. and Maj 
Robert C. Miller (USAF), officer in charge 
Severe Weather Warning Center, Kansas 
City, Mo., have been presented with th 
American Meteorological Society's Meisinger 
\ward for their pioneering studies of the 

nesis and practical prognosis of tornadoes 
ind other destructive local storms 

Two international awards will be spon 

d by Greer Hydraulics, Jamaica, N. Y. 
One award provides $1,000 and a plaque for 
the solution of the most unportant cur- 
rent public relations problem confronting 
! iviation industry. Initial choice: “great- 

mtribution in suppressing noise in jet 

raft between now and deliver of the 

first commercial jet transport in 1958,” 

Second award, $500 and a plaque, will be 

an annual presentation for solution of an 

urcraft engine or accessories maintenance 
problem 


Changes 


F. G. R. Cook, director, Royal Air Force 
fighter aircraft research and development 
Ministry of Supply. He succeeds Air Com 
modore J. A. Hawkins. 

Robert S. Butts, chief engineer, Melpar 
In Falls Church, Va 

William D. Orr, military relations de 
partment manager Lockheed Aircraft 
Corp. Missile Systems Division, Van Nuys 
Calif 

Wayne K. Hodder, senior development 
engineer-airborne instrumentation svstems 
Datalab, Consolidated Electrodynamics 
Corp., Pasadena, Calif 

Dr. Severin Raynor, director, American 
Machine & Foundry Co. Mechanics Re 
search Department, Chicago, III 

John C. Heiner, in charge, Hawaiian Ai 
lines agency and interline sales office 

Louis B. Haberman, general manager, Test 
Equipment Division, Consolidated Diesel 
Electric Corp., Stamford, Conn Also 
Julian A. Licht, foreign technical manager. 

(Continued on p. 127) 
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INDUSTRY OBSERVER 


© Ten major airframe companies are sweating out USAF evaluation of theu 
study proposals for the medium-range interceptor competition USAT is 
due to award Phase | contracts for the medium-range interceptor soon 
Fears that this competition might be canceled due to research and develop 
ment fund limitations have been cased by the USAF decision to cancel 
the long-range interceptor and fighter-bomber Phase I] programs. Medium 
range interceptor mission calls for hitting cnemy targets about 500 miles 


out as compared with the 1,500-mile strike range of the long-rang¢ 
interceptor. 


> Douglas FSD prototype is in Phase I flight testing at Edwards AFB with 
Robert Rahn, company test pilot, at the controls. Larger vertical fin is the 
main characteristic distinguishing it from the F4D, but it is powered by a 
General Electric J79 turbojet replacing the Pratt & Whitney J57 in the 
Skyray. 


> Joint Army-Navy intermediate-range ballistic missile project has been 
designated the Jupiter. Army has changed the designation of its Redstone 
200-mile range missile to the Jupiter A and the new 1.500-mile range 
joint project is designated Jupiter ¢ 


> Russia’s Tupelov 104 twin-jet transport has been assigned the NATO 
code designation Camel. 


> lirst deliveries of the Douglas F4D-Skvrav have been made to the Navy's 
Atlantic and Pacific fleet air commands and to the Marine Corps. The F4D 
has qualified on all three types of Navy heav ittack carrier he Forrestal, 
Antictam and Midway classes—and has recently completed fleet intro 
duction test program. Initial deliveries of the F4D are bemeg made with 
radar equipment and fire-control that will be further modified to provide 
full all-weather capability by mid-summer. F4D has dist nguished itself 
particularly for high speed and maneuverability performance at iltitudes 
well above 55,000 ft 


> Convair is developing an extensive array of development test equipment 
for its Atlas intercontinental ballistic missile program including a continuous- 
wave radar high-altitude tracking svstem. 


© Lockheed’s solution to pilot survival in supersonic bailout in the F-104's 
downward ejection consists of part of the cockpit structure going with the 
seat to protect the pilot from airblast. Not believing in jettisonable pods, 
Lockheed has made the jettisonable portion a part of the seat structur 
lests are scheduled for carly this summer at Hurricane Mesa as part of 


Project Smart 


> Photostress, a visual stress analysis tool, is being imported from France for 
progressive fatigue and stress reaction in in-flight dynamic gust loads. A thin 
laver of clear plastic (probably epoxy) is sprayed or laminated on the air- 
frame and, the stress patterns are examined through a polaroid. 


> Lockheed has developed a three-stage hypersonic test vehicle for ballistic 
missile research designated the X-17. It uses solid propellant rocket motors 


> Joint Air Force-Navy program is under way to develop expendable pylons 
for externally-mounted wing stores. Concept calls for leaving highspeed 
aircraft with an aerodynamically-clean wing after using externally carried 
fuel and disposing of externally-mounted armament. Current practice is to 
use fixed pylons for mounting these disposable items. 


> Curtiss-Wright dual cvcle engine combining turbojet and ramjet power 
plants has made successful transitions from one power source to another in 
full scale wind tunnel tests with simulated flight conditions. The dual-cvcle 
engine is scheduled for the Republic F-103 experimental research aircraft 


> Bristol BE25 turboprop engine is named Orion, after a hunter in C reek 
mythology. Production goal is early 1959. 











ek @) Sd x—jelele) | ey | Stratos’ Western Branch now is turning out sole- 


noid valves and pressure regulators for 3000 psi 


PAN ion uU Ni D-Vale pneumatic systems. Light, reliable, precision-built, 


they complement the large group of Stratos pneu-~ 


— Y Ss T E ivi Ss matic equipment for aircraft. 


to} Sj  lejliem’/.1 a4 = 
REGULATORS 
INTERLOCK VALVES 


Solenoid valves are made in two types, each 
produced as: normally closed, normally open, and 
normally closed with manual override. Designed 
for continuous duty in aircraft pneumatic systems, 
Stratos 3000 psi solenoid valves are compact, light, 
and simple to install. Drawing less than 1 amp, 
they are fast acting (0.020 sec.) and their reliable 
performance remains unaffected by temperatures 
of —65°F to over 165°F. 


Flow capacities are equivalent to a 0.040” sharp 
edge orifice for the direct-operated size and to 
steget 7e08 0.312” for the larger air relay type. The solenoid 
onan ~ te of the smaller model is used in the higher-flow air 
assembly . 
relay unit. 
Exploded view of re Both types are available as either complete units—or 
odel 7 P = <s a : 
solenoid valve . Sg as core and seat assemblies which can be threaded 
ny ‘ into housings integral with the mechanism to be 


and body 
controlled. 


Model 7009 
solenoid valve 
core 


Photos not to scale 


Pneumatic Pressure Regulators by Stretos 1500 psi. Downstream proof on this pilot operated 
provide a wide range of adjustable downstream unit is 5000 psi. 


e d designed t te with 3000 
ee ee ee The poppet-type, medium flow regulator illustrated 


psi supply. ; ' 
delivers a capacity equivalent to a .035 diameter 
The high flow model, with a flow capacity equiva- sharp edge orifice, adjustable downstream pres- 
lent to a .115 diameter sharp edge orifice, can be sures range from 100 to 800 psi., proof pressure 
adjusted to downstream pressures from 400 to _ is 1500 psi. 
Mode! 7002 
pressure regulator 
For more complete data on Stratos’ 3000 psi solenoid valves 
and pressure regulators, write to: Stratos’ Western Branch: 


INTERLOCK VALVE 1800 Rosecrans Avenue, Manhattan Beach, California 
pneumatic /electric 





Stratos Western Branch also makes: 


Pressure: 
Rated 400 to 1500 psi. 


pacer —— dane ACTUATORS - COMPRESSORS - EJECTORS - CONTROLS 


Control: Mechanical. 
Interlock switch rating 

at 30 V de or 250 V ac 

is 10 amps. 


Weight: 1.2 pounds 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Ambient temperature 
agen map Main Plant: Bay Shore, L.1.,N.Y. Western Branch: 1800 Rosecrans Ave., Manhattan Beach, Calif 
Provides pneumatic and electrical interlock to pre- mn Prem: Bay Snore, b.t., W.¥. ve —" 
vent premature energization of devices in series West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif 


with actuator of interlock valve. 
Accessory systems and precision equipment for aircraft 




















WASHINGTON ROUNDU P—— 


More R&D Funds? 


Defense Department may ask for more research and 
development funds for the Fiscal 1957 budget as a re 
sult of a R&D needs wav. The 
study is expected to be completed by July 1. Supple 
mental appropriations requests, however, probably would 
not be made until after the November elections 


review of now under 


North Atlantic Fares 


Civil Acronautics Board has issued a policy statement 
on North Atlantic fares which gives strong support to 
Pan American World Airways’ proposal for a cut-rate, 
third-class air service 

Since it was CAB’s stronglv-worded attack on Inter 
national Air Transport Assn. fares last February that 
started a growing dispute among IATA members, CAB’s 
position is important. The policy statement gives IATA 

definite yardstick for measuring fare proposals made by 
members at their meeting in Cannes, France, on May 29 
CAB’s statement said the major issue at Cannes will be 
cstablishment of fares and service standards on North 
\tlantic routes, where—the Board present tourist 
tures can’t reach the large trafic potential 

CAB is convinced the solution lics in a high-density, 
low-cost service similar to that proposed by Pan American 
AW May 14, p. 39). The Board's policy favors making 
the new 1 third-class, leaving tourist and first 
class service as they are. The Board favored Pan Amerf- 
can’s roundtrip New York-London fare of $391.50. It 
said a deadline of April 1, 1957, for inau- 
guration of a new low-cost service 


Study of Air Needs 


White House aviation aide Edward P. Curtis has taken 
the first step toward development of a national aviation 
plan by awarding contracts for a study to determine civil 
ind military aviation facility needs for the next 20 
vears. The study is supposed to recommend wavs of 
meeting the problems it finds, and to outline legisla 
tive, organizational, administrative or budgeting steps 
necessary to implement the comprehensive plan which 
Curtis’ group will develop. The $300,000 contract was 
split between the Aeronautical Research Foundation and 
the Airborne Instrument Laboratory, in cooperation with 
the Cornell Acronautical Laboratory. 


feels 


SeTVICC 


is reasonable 


Atlas Plant Hassle 


Air Force and Navy are hassling over the location of 
Convair’s production plant for the Atlas intercontinental 
missile. Convair was to break ground this month on a 
280-acre site in Sorrento Canyon, near San Diego, Calif., 
(AW May 7, p. 31). Now it turns out that the plant 
site is just within the perimeter of the jet flight pattern 
tor Navv’s Miramar air base. The services are tossing 
queries from the press around like hot potatoes. Final 
clarification may come from Defense Department level. 


B-52 Rejections 


he faulty part that caused the crash of one Boeing 
B-52 bomber and the USAF’s temporary rejection of 31 
production models was not an alternator, as the Air 
l’orce first announced (AW May 14, p. 34). It was, the 


" 
tod 
OnneCTCa 


Air korce 1 turbine drive wheel « 
the alternator 
fact that the alternator turbine, when 
into a unit, are referred to by Boeing as “th« 
package Westinghouse makes the alternators and 
Gencral Electric and Thompson Products make the 
Faulty which had met USAI 
made by These 


| hompson iS 


now 


SaVs 


Confusion apparentls stemmed from th« 


and | connectc 


ilternator 


turbines specih 


hompson 


turbines 
cations, 
have been changed, ind 
to make turbines under the new specifications. To con 
fuse the confusion further, the Air Force announcement 
referred to the turbine wheel as a “flywheel 
alternator. Alternators don’t have flywheels 
does an “alternator package.’ 


were specihc itions 


now continuing 


inside the 
ind neither 


More Defense Secretaries 


Defense Department plans to add one more assistant 
secretary for each of the services. In the Army and Navi 
the new secretary would be for research and 
development; in the Air installations. USAI 
ilready has an assistant secretary dealing cxclusivelv with 
R&D. In the Navy, the Assistant Secretary for Al 
now also handles md development Army's 
R&D is managed by a office of the 
secretary 

The three new total of defens« 
secretaries, subject to Senate confirmation, from 30 to 33 
The new posts will require legislation 


issistant 
Force, for 


rescear©e h 
‘director’ in the 


ones would raise the 


Army Aviation Plan 


Amny’s five-year aviation program, still before the Joint 
Chiefs of Staff for consideration, is being presented with 
cmphasis on its full compatability with Air Force mis 
sions. So far, there is no evidence that the plan, drafted 
by Maj. Gen. Hamilton H. Howze, marks anv radical 
departure from accepted Army aviation practices. It 
does necessitate modification of anv limitations on the 
size of Army aircraft, or on the tvpe of propulsion and 
range. It also looks forward to development of a turbo 
prop fixedaving plane for observation purposes (AW May 
14, p. 31), a project that will go ahead once agreement is 
obtained with the Marines on specifications 


Price-Cutting Pressure 


In preparing its Fiscal 1957 budget requests, the Air 
Force estimated it would be able to recoup $500 million 
during the vear through readjustments on outstanding 
contracts. The Defense Department replied that the 
figure should be $1.1 billion, and cut $500 million from 
USAF’s budget request. What it adds up to is that if 
USAF cannot recoup the $1.1 billion it will have to go 
back to Congress for more money to support its activities. 


Gardner Becomes Hycon President 


l'revor Gardner, who resigned his post as Assistant 
Secretary of the Air Force for Research and Development 
last February in protest against the lack of research-and 
development funds, has been elected president of the 
Hycon Manufacturing Co. with headquarters in Wash 
ington. Gardner, named board chairman of the firm 
shortly after his resignation as Assistant Secretary, su 
ceeds Alden E. Acker who resigned as Hycon president 
and director. —Washington staff 
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Service Chiefs Hedge on Budget Support 


Twining, Burke say more R&D funds could be used 
effectively; USAF dcubts Navy’s strategic role. 


By Katherine Johnsen 


Washington—Top Air Force and 
Navy officials last week began to hedge 
carlier support of the administration’s 
airpower budget for Fiscal 1957. In 
testimony before the Senate Appropria- 
tions Subcommittee on the Armed 
Services, these facts came out: 
¢ Gen. Nathan Twining, USAF Chief 
of Staff, and Chief of Naval Operations 
Adm. Arleigh Burke, testified that addi- 
tional funds for research and develop- 
ment could be used “effectively” in the 
coming vear. 
¢ Both Secretary of the Air Force Don- 
ald Quarles and Burke warned that 
larger appropriations for aircraft and 
related procurement would be required 
in Fiscal 1958—in view of numerous 
“one time” savings in the Fiscal 1957 
budget, such as a calculated reduction 
in procurement lead time. 

e Twining recommended an additional 
$275 million for bases and other con- 
struction—which, he emphasized, is the 
major bottleneck in the 137-wing pro- 
gram, along with technical manpower. 
e Twining challenged Navy testimony 
that carrier airpower “significantly aug- 
ments” the nation’s strategic power and 
that there are “very few” targets out of 
reach of the Navv’s attack bombers. In 
the initial and critical phase of a major 
war, Twining declared, the Navy’s con- 
tribution to the strategic air capability 
would be small. 

e Army’s Chief of Staff, Gen. Maxwell 
D. Tavlor, protested that the USAF’s 


program to man bases with the Navy 
developed ‘Talos missile was invading 
the Army’s air defense mission. Sen. John 
Stennis (D.-Miss.), a member of the Ap- 
propriations Committee, declared that 
he will “‘insist’’ on a test of the relative 
merits of the ‘Talos and the Army’s 
high-touted Nike B missile, both in the 
development stage, before any funds are 
used for their procurement. 


House Approval 


The Senate Subcommittee opened 
hearings after the Democratic-con- 
trolled House approved, 377 to 0, the 
administration’s program providing 
$15.5 billion for the USAF and $2.5 
billion for Navy aviation (AW May 14, 
p. 27). An amendment offered by Rep. 
Daniel Flood (D.-Pa.) adding $1 bil- 
lion for B-52 procurement was voted 
down on a voice vote. Flood cited the 
testimony of Gen. Curtis LeMay, com- 
mander of Strategic Air Command, that 
strategic air superiority would pass to 
the Soviet Union within four vears, un- 
less the B-52 program were stepped up. 

Leading the opposition to Flood’s 
proposal, Rep. George Mahon (D.- 
Tex.), chairman of the Appropriations 
Subcommittee on the armed services, 
declared: “‘why make a gesture of fiscal 
irresponsibility . if we could snap 
our fingers and bring into being today 
1,000 additional B-52s, we would not 
necessarily be a great deal better off 
We would not have the men to man 
them, the mechanics and technicians.” 

During the House debate, Rep 





ceptor competition. 
project. 





USAF Cancels Interceptor, Fighter-Bomber 


Washington—As Congress wrestled over its Fiscal 1957 budget requests last 
week, the Air Force decided to abandon development contracts for a long-range 
interceptor and a new-type fighter-bomber. The principal reason, a lack of research- 
and-development funds, both present and anticipated. 

Hardest hit by the decision, forecast by Aviation Week on Feb. 13 (p. 28), was 
North American Aviation, Inc., which had been participating in both the inter- 
ceptor and fighter-bomber competitions. Northrop also had entered in the inter- 
Republic Aviation was participating in the fighter-bomber 


After the Air Force decision, announced to the affected aircraft firms in terse 
telegrams, Clifford C. Furnas, Assistant Secretary for Defense for Research and 
Development, indicated before a Senate Appropriations Subcommittee that the long- 
range interceptor probably was the most painless item to cull from R&D funds. 

Preliminary studies, Furnas testified, showed that the interceptor would have 
excessive-weight characteristics. In addition, he said, a “higher-performance” project 
—probably a medium-range interceptor—already was under way. 

Also, there was some doubt as to whether a long-range interceptor, with a 
1,500-mi. combat radius, could fit into the present continental defense with its 
relatively short-range radar warning system. 








L. Mendel Rivers (D.-S. C.), hit at 
the administration’s $5 billion slash in 
USAF funds—prmarily for manpowc! 
ind construction—in 1953, declaring 

“In 1953, the USAF had 106 wings, 
supported by 977,000 military person- 
nel. In 1957, USAF is supposed to have 
137 wings. ‘To operate and maintain 
this force, USAF is expected to do so 
with 936,000 personnel. Even a man 
like Houdini could not overcome an im- 
possible situation such as this .. . 

“In 1950, USAF had only 47 wings 
ind 122 bases in the U. S. by 1955, the 
umber of wings had increased 160%; 
the number of bases, only 40%.” 


Senate Testimony 


When the hearings switched to the 
Senate, these were among the high- 
lights 
@ Quarles testified that the Air Force is 
considering contracting with private or 
ganizations and industrial firms to sup- 
ply the technical maintenance personnel 
at its bases as a possible step towards 
alleviating the acute technician short- 
age. He said, however, that he pre- 
ferred military personnel which could 
be required to move with operational 
units. 

@ Quarles and Twining countered Gen. 
LeMav’s testimony before the Armed 
Services Subcommittee, headed by Sen. 
Stuart Symington (D.-Mo.), emphasiz- 
ing requirements for B-52 production 
by pointing to B-47 ficets as “the largest 
and most powerful strategic bomber 
force in existence.” LeMav had viewed 
the Russian jet Bison bomber as 
comparable to the B-52. Twining 
said the B-52 is “the best long-range 
bomber in the world today.” Under 
questioning, he also said he wanted no 
additional funds—over and above the 
administration budget—for B-52s. 

e The total cost of the B-52 program, 
including research and development 
costs, is $5.7 billion, it was disclosed. 
Of this, $2 billion is in the Fiscal 1957 
budget—almost a third of the total 
$7.6 billion for all aircraft and guided- 
missile procurement and modification. 
¢ Of the total $1.6 billion for Depart- 
ment of Defense research and develop- 
ment activities during Fiscal 1957, 
$527 million is for contracts in the field 
of aircraft and guided missiles and re- 
lated equipment. 

e A total $5.2 billion is earmarked for 
research and development, plus produc- 
tion engineering. Over half of this, 
$2.6 billion plus, is for missile projects. 
This is divided: USAF, $1.4 billion; 
Army, $862 million; Navy, $356 mil- 
lion. 

e Dr. Clifford C. Furnas, Assistant 


Secretary of Defense for Research and 
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won't be operational for quite a while. Chance Vought’s F8U 


Navy Tests Supersonic Fighters But New Aircraft code: on catapult of USS Forestal 


ibove) shows the varia 
ble incidence wing in elevated position. One prototype crashed recently at Edwards AFB. The Grumman FIIF on the deck edge 
elevator of the Forrestal (below) has its wing tips folded down, saving about two feet on each side for carrier deck handling. 
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DOUGLAS A3D lands aboard carrier Forrestal. NATC on tail shows model is being tested. 


SAME TAIL markings are on FJ-4, also touching down on Forrestal in recent Atlantic cruise. 


Development, gave full support to the 


Kdimuinistration 


program 
however, the Air Force’s increased costs 
‘The development cost of the F-102 
than twice that of the F-86, 
more or less its immediate predecessor, 
ind the development cost of the B-52 
more than two-and-a-half times that of 
the B-36.” USAF’s deputy chief for 
ind development, Lt. Gen 
Donald Putt, has consistently made the 
point that, under the administration’s 
“financially-level” program, the number 
of projects must consistently be reduced 
@ Frank D. Newberry, Assistant Secre 
tary of Defense for Engineering, out 
lined the Defense Department’s ener 
ect program to narrow the number of 
projects in advanced development and 
testing stages. The policy, he said, is 
“great competition in research and early 
but in the expensive 
1 choice should be 
made as soon as possible of one weapon 


Was morc 


research 


design phases 


devele pment stages 


for one purpose.” 

In their appearance before the sub 
ommittee, Navy spokesmen 
the mobility, comparative invulnerabil 
itv and striking power of carrier avia 
tion 

“In the dav of ballistic missiles,”’ Sec 
retary of the Navy Charles 
testified, “‘carriers will not be targets for 


stressed 


I homas 


long-range missiles, which must neces 
sarily follow a fixed trajectory.” 
Naval Chief Burke 


mobility of naval forces 


“The 
that 


declared 
assures 


28 


He did cite, 


naval air striking pow 


th it 


l needed 


will be at tl 
needed Nai 


powerful 


needed 
when it 
based air useful 
jugmentation of the long-range, shore 


sister service, the Ai 


Carricr IS a 


based air of our 


l’orce 
Twining’s View 

\pparenth 
mony ot 


provi ked bv the testi 
Burke, Twining 
presented a statement on his view 

In a war with the Soviet Union, the 
uir battle job would consist of two mis 
unst the Soviet 
second, retaliatory at 


Thomas and 


first, defense ag 

ur attack, and, 

tack upon the Soviet Union, especially 

the bases for its long-range aircraft a 
Pointing out that the Nav 

have uir defense and other mis 

I'win 


s10ns 


would 
heavy 
sions to perform in 
ing continued 

[he portion of the attack capability 
wailable to supplement the Str 
Air Command depends 
priority naval tasks may exist at the 
time The targets that « attacked 
by such carrier-based planes as are avail 
ible also depend upon the location of 
the carriers at the time in relation to the 
of their attack aircraft 
of the carrier aircraft is rela 


1 major wal 


tegic 
upon what 


in be 


combat radius 
The range 
tively short compared with their land 
based counterpart 

“But we must be realistic about such 
factors as the probable location of the 
is well amount of strik- 


Carriers, is the 


ing power they could contribute to the 
strategic air offensive, which is small.” 

Challenging USAF’s Talos program; 
l'avlor declared: 

Ihe Talos has characteristics very 
similar to Nike: It is not the interceptor 
tvpe that will range out and meet the 
incoming aircraft. It is the Army 
role to defend ‘point’ targets such as 
ir bases.”” He added that “both as to 
altitude and as to speed, there is no 
bomber in existence or which 
we have heard about, that the present 
Nike is not able to bat down.” 

Sen. John Stennis (D.-Miss.) 
er of the Appropriations Committec 
ind also chairman of an 


Russian 


1 mecm- 


irmed service 
installa 
tions for air defense missiles, told Taylor 
the Nike has “limitations” and that it 
is ‘‘not fair to leave the impression that 
it is an absolute defense from a 
ble bomber attack.” Stennis said the 
Talos is not as the Nik« 


has more require less 


subcommittee considering new 


possi 


expensive 
range and would 


operational manpower 


Comparable to Talos 


Gen. Tavlor, on the other 
the Nike B, successor to the 
will be comparable to the 
it a comparable developmental stag¢ 

In providing for air-atomi pability 
three to five hen Secretan 
Quarles testified that “‘we should err on 

id f too much, rather than to 
little” but said he supported the ad 
stration’s 


budget.” 


han¢ said 
Nike II, 


l'alos and 


yvcars 


min 
sound, a tough austcre 
Quarles said that funds provide 
will sufficiently support research an 
development.” He pointed out, how 
ever, that 
development projects approved br the 
lir staff are not provided for Som 
considered to have a hig! 
prioritv and are thoroughly justified 
Quarles noted that his endorsement 
the Fiscal 1957 budget was subject 
to change: “Any 
breakthroughs, either on our part or by 
the Soviets, or anv change in the world 
political situation, might, of course, 
change the picture materially.” 
In its efforts to cut back the 
of projects in the “expensive’’ late dc 
velopment Assistant Secretar 
Newberry reported that four yardsticks 
ire applied 
e Whether the project duplicates an 
existing weapon or planned develop 


“a number” of research and 


of them are 


unforeseen scientih 


number 


stages, 


ment; 

e Whether the project prov ides a worth 
while improvement in performance; 
e Whether the project has been ade 
quately coordinated with the other 
military services; 

e Whether the planned release date for 
quantity production of a new weapon 
or equipment Is i ilistic in terms of its 
technical development status and degree 
of formal approval for service us« 


AVIATION WEEK, May 21, 1956 





Universities Will Evaluate Weapons 


By Evert Clark 


Washington—Th« 
Weapon 


Defense Depart 
Systems Evaluation 
Group has radically changed both the 
scope and method of its operations. 

After seven vears of failing to accom 
plish its missions because of a lack of 
qualified scientific personnel, the na 
tion’s highest-level evaluations group is 
now contracting most of its work to a 
corporation of universities headed by 
the Massachusetts Institute of Tech 
nology 

It has asked Congress for $2.4 billion 
for such contract work for Fiscal 1957 
By contrast, WSEG spent only $25,000 
in Fiscal 1955 and $80,000 in Fiscal 
1956 for evaluations work done on con 
tract 

The contract method was first sug 
gested in the spring of 1953 by the 
Rockefeller Committee in its review of 
the Defense Department. Later an 
ad hoc advisory committee headed by 
Dr. James Killian, MIT president, “re- 
luctantly” recommended the contract 
plan as the best solution to the evalu- 
ition group’s dilemma. 


ment’s 


Corporation’s Task 


Che Joint Chiefs of Staff, the Assist 
ant Secretarv of Defense for Rescarch 
and Development and the Secretary of 
Defense have endorsed the plan 

Last fall, contract arrangements were 
completed with MIT to establish the 
corporation. MIT, in turn, was to go 
thead with evaluations work pending 
formal organization of the corporation. 

Defense officials told a House Appro- 
priations Subcommittee in testimony 
released recently that the California In 
stitute of Technology, Stanford Univer 
Case Institute and Tulane Uni- 
versity “have indicated thev will join 
this corporation.” 

Dr. Albert G. Hill, an MIT pro- 
fessor of physics and former Lincoln 
Laboratory head, has been hired as re- 
search director for two vears at a salary 
of $22,000 annualls 

The corporation will provide WSEG 
with 100 “professional emploves’’—sci 
entists, engineers, etc.—recruited _pri- 
marily from the universities. When the 
subcommittee heard the testimony last 
Februarv, WSEG had onlv 24 staff 
members plus eight others “borrowed” 
from other analysis groups. Contract 
groups doing weapons and operations 
inalvsis for the Army, Navv and Air 
Force employ from 50 to 500 personnel 

The evaluations group was estab- 
lished in 1948 bv the late Secretary of 
Defense James Forrestal to furnish his 
office, the Joint Chiefs and the old 
Research and Development Board with 


sity, 
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“an independent and objective analysis 
of present and future weapons 

The group is now under the Assist 
int Secretary of Defense for Research 
nd Development for administrative 
purposes, but it does 90% of its work 
for the Joint Chiefs 

Lt. Gen. Samuel E.. Anderson, WSEG 
told the subcommittee that 
never has been large enough 


director, 
the group 
to accomplish the work assigned to it 
in timely fashion.” 

He said Adm. Arthur W. Radford, 
chairman of the Joint Chiefs, recently 
told Dr. Hill that WSEG had done 
good work with its small staff in the 
past, but “it took so many man-months 
to do the work that the answers usually 
got to the Chiefs of Staff too late to aid 
in their decisions " 

Monev—or rather a lack of it 
cited as the why WSEG 
tried unsuccessfully for seven 
recruit an adequate staff 
e J. R. Loftis, director of Defense's Of 
fice of Administrative services, testified 
that “‘the contract method (is) the only 
alternative for making the WSEG ef.- 
fective enough to accomplish its mis- 
sion 

“In this particular field,” he said, 

there is terrific competition for 
the few men who are qualified for these 
operations analvsis studies.” 
e Gen. Anderson testified: “Dr. Hill is 
taking a considerable loss in salar 
Evervone who has ever come into it has 
taken a considerable The 
competition in this field is really ter- 
rific. If the man is not motivated by 
patriotism you are not going to get him 
for the kind of money we can afford to 
pay him.” 


was 
had 


vears to 


reason 


loss. 


Subcommittee Concern 


Subcommittee members showed some 
concer Over 
e Legality of entering into a contract 
for most of the WSEG’s work. Mr 
Loftis and Gen. Anderson testified that 
the plan had been cleared with the 
Comptroller General for legality and 
discussed with government operations 
ind military affairs committees in both 
the Senate and the House before ar 
rangements were made with MIT 
e Taking scientists away from other de- 
fense work, On this point, Gen. Ander 
son said the universities will ‘make 
certain people available to this contract 
operation for a period of two or three 
vears. This is going to be our principal 
source of personnel. 

‘We would expect that the people we 
gct from the universities on loan under 
the contract would cither not have been 
engaged in defense work, or if engaged, 
are in defense work of a kind which, 


relatively speaking, is better populated 
with talent than is the svstems evalua- 
field 

Those people represent a significant 
iddition to this limited field and not 
merely a transfer from on tv pc of 
defense work to another.” 

Dr. Killian “wanted the cooperative 
cffort as a means of broadening the 
bas¢ to share the blame of taking 
these people from purely educ itional 
work for a work,” 
Gen. Anderson said 


MIT's Position 
Rep. Errett P. Scrivner (R.-Kan.) 


said he would like to see someday “‘a 
complete compilation of all of the de- 
fense contract work which MIT is do- 
ing and the number of people engaged 
in that work and then ascertain how 
much is left to carry on the regular 
ictivities of the school.” 
“Might I sav, sir,”” Gen 


tion 


while into defense 


Anderson 


replied, “that a group of educators rec- 


ommended this method of improving 
the capabilities of WSEG but recom- 
. (Thev) were 


felt 


mended it reluctanth 
most reluctant to do it but thev 
thev had to.” 

Dr. Killian’s committee, 
him at the request of then Assistant 
R&D Secretary Donald A. Quarles, 
included Dr. Keith Glennan, president 
of Case Institute: Dr. Bright Wilson, 
chairman of Harvard  Universitv’s 
Chemistry Department; Dr. Detlev 
Bronk, president of the National Sci- 
ence Foundation, and James Perkins, 
vice president of the Carnegie Corp. 

The corporation’s assignment is “to 
provide the personnel, facilities and ma- 
terials required for survevs and analyses 
of the effectiveness of various weapons 
svstems; evaluation of new equipment 
in the light of military requirements; 
evaluation and analvses of military prob- 
lems to predict the operational behavior 
of new material and equipment; devel- 
opment of new tactical doctrines to 
meet changing military requirements; 
studies and reports on the technical as- 
pects of strategic planning; and analysis 
of actual combat reports, tactical and 
strategic plans, and field exercises in 
both the continental U.S. and else- 
where, with a view to determining how 
existing weapons and weapon systems 
could be more effectively emploved.” 

Testimony also revealed that the 
WSEG now is making studies of the 
limited war concept and an evaluation 
of last winter’s continental defense ex- 
ercise known as “Crackerjack.” 

In the future it hopes to make “a cost 
evaluation of all of our missiles from 
350-mile range to 5,500-nautical-mile 
range,” Gen. Anderson said. 


chosen by 
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USAF Report on Soviet Airmen 
Shows High Pay, ‘Exalted’ Status 


military 
more exalted 


Washington—lThe Soviet 
man generally 
position within his own society than 
the U. S. military man, and Russian 
air force pilots and technicians fare 
even better than their Red Army 
counterparts 

\ U.S. Air Force study concludes 
that, contrary to conditions within the 
U.S., it is no sacrifice to belong to 
the service in Soviet Russia, partic 
ularly to the air force. Some of the 


enjoys a 


reasons 
e “In the Soviet air force the 
occupies a relatively high social status 
Pay, housing, food, clothing, medi 
cal care and prestige are equal to or 
above that enjoved by the ordinary 
citizen of similar experience and train- 
ing in civil life. Special privileges en- 
hance purchasing power. 
e “Military life is made more popular 
by the fact that a man receives pa\ 
commensurate with the importance of 
his job, regardless of rank. Long service 
affords substantial security for future 
life 
e “The Soviet recognizes the technician 
military structure as an im 
He is paid on the same 
the technician em 


member 


within the 
portant person 
relative 
ploved in industry. 


basis as 


e “Serving the state in a military status 
an honor, and the 
military man enjoys privileges not ac 


is considered to be 


corded to civilians. Consequently, there 
is little incentive for military personnel 
to seek civilian employment.’ 

In this country, the rapid flow of 
military-trained from the 
services into better-paying civilian jobs 
is receiving great attention from the 
White House, the Pentagon and Con 
giess 

Re-enlistment 
well below 


soldiers 


technicians 


technicians 


nonskilled 


rates for 


run those for 


Standard of Living 


Phe Au study upon 
the limited information available from 
behind the Iron Curtain. It points out 
that extremely diff 
cult” because of “the differences be 
tween the economic svstem of a totali 
tarian state and the free enterprise sys 
tem,” the rate of between 
rubles and dollars, and the 
relation of pay to 
standard of living. 

Ihe study concedes that “the stand 
rd of living of the U. S. Ai 
Army member is undoubtedh 
than that of the Russian 


lk orce is based 


COMpa4§isons arc 


exchange 
even more 


realistic prices and 


Force or 
higher” 


soldier—but 


Farmer in May Day Flyover 
Five Farmers fly over Red Square during the May Day celebration at Moscow. Though 
military display was reportedly cut down sharply, the flyover significantly did include the 
latest Soviet aircraft. Farmer, capable of supersonic speed, is believed to use two jet engines 


and has 60 deg. swept back wing and a low-set slab tail. 
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relatively speaking, the Russian stands 
higher in his society 

Russia's treatment of the pilot and 
the technician are particularly inter- 
esting. 

In the Soviet air force, pilots and 
‘shturmen” (bombardier-navigators) arc 
the only rated personnel who receive 
flight pay. For longevity purposes, they 
receive double credit for time on fiving 
status since 1948. For retirement pur 
they receive double-time 
for all periods on flying status 

Regular pay for pilots and shturmen 
is broken into three categories, based 
on experience and training prohcienc\ 
In addition they receive flight pay and 
“required practice 
Extra flying pay is awarded for 
highest 
instru 


poses, credit 


pav for parachut« 
jumps.” 
everv hour over the norm—the 
for night flving, the next for 
ment, and the lowest for 
tim«e 

Up to 40 parachute jumps pays 
rubles (approximately $6.25) per jump. 
From 40 to 250 jumps pavs 50 rubles 
per jump, and pays 100 
rubles per jump 


formation 


»= 
> 


above 250 


Maintenance Challenge 


Russia obviously has the same prob- 
lems that plague the U. S. Air Force in 
technical areas, but the study indicates 
that the USSR has done more about it. 

Every job carries a rate of pay based 
upon the assignment. This applies to 
enlisted men as well as to ofhcers 

“Assignment pay reflects Soviet 1 
spect and recognition for technical 
tbilitv,” the study “Included in 
the technically trained category are such 
personnel as aircrew members, engin¢ 
nd airframe 
ind armament specialists, communica- 
tions specialists and radar personnel 

Aircraft reportedly _re- 
ceive 500 rubles per month irrespective 
of rank. All personnel above the grad« 
of junior sergeant receive special allow 
ices while serving outside the USSR.” 

Mechanics 
monetary awards for engines 
radios which function without 
down for specified periods of time In 
World War II, the study savs, Russia 
paid bonuses of 1,000 rubles for each 
fighter aircraft downed and 500 rubles 
for cach bomber. Ground attacl 
bomber pilots were paid a bonus for 


SaVS 


mechanics, electricians, 


mechanics 


ind radio mechanics 


C1VE ind 


break 


ind 


cach mission 


Isolation Pay 


ind incentive does 
not exist in the U. S. Air Force,” the 
report points out. It also USAI 
does not provide monetary iwards for 


Personnel receive 


Assignment pay 


SAVS 


special achievement 
pay for their grade, without special con 
sideration for relative efficiency or pro 
ductivitv.” It notes parentheticalh 
that the USAF has presented a ‘tech 
nician pay” proposal to the Defense 
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Department for consideration. 

Isolation pay (for service in distant 
ircas) may be paid to Russian officers 
at the rate of two months for 
served, or one-and-a-half for one, d¢ 
pending upon the degree of isolation 
Enlisted men draw isolation pay at the 
rate of two for one or four for one. 
(The study notes that the Defense De 
partment is now studying a USAF pro 
posal for “remote and isolated duty 
- 


Onc 


Army officers and career enlisted men 
in Russia iccorded a high degree 
of respect but apparently not the 
as accorded the Air Force 
flving member on flying status,” the 
report said. “In general assignment pay 
lower for Army personnel although 
ind longevity are similar.” 

In wartime, military and naval 
units are designated “guard units” as a 
citation for meritorious service. This 
ofiicers to an extra 50% iS 
signment pav and enlisted men to an 
100% 

The study includes a comparison of 
benefits, using a hvpothetical Soviet 
major who is a Class 1 pilot and squad 
ron leader with 12 vears service, and a 
USAF major with similar responsibilits 
ind service 

It shows that the USAF major draws 
higher base pav and longevity ($499.20 

month as compared with $345) and 
quarters allowance and flight 
pav. But he 
e No assignment pay. The Red major 


dr ws S*,)> 


“are 


Sani degrec 


l 
base pay 


some 


cntitles 


cxtra 


higher 
has 


1 month 

e No meritorious unit pay. The Soviet 

draws $287.50 

@ No additional longevity or retirement 
dit for his flight status 

¢ No isolation pay, no isolation credit 


for retirement, no extra flight pav above 


Mayor 


no free tobacco ration, 
no uniform allowance, no family burial 
| no housing furnished after re 
tirement and half as much leave 
fo add insult to injurv, USAF of 
ind enlisted men pav income tax 
Soviet enlisted men are exempt 
mm income tax as such and officers 
special considerations. 


the minimum, 


enents 


ve certain 


Northrop to Build 
Supersonic Trainer 

Washington—Northrop Aircraft, Inc 
has been awarded a contract bv the 
Air Force for a supersonic jet traimet 
lor the first time, the Air Force 
it would have a “pure” jet trainer with 
performance matching characteristics of 
operational aircraft 

Whitlev C. Collins, Northrop presi 
dent, said the award culminated two 
vears of engineering effort by Northrop 
with its own funds. Northrop plans 
to establish the project at its main plant 
in Hawthorne, Calif. 


said, 
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Russian Technical Threat Dawns 


Slowly on U.S., Stever Warns 


Davton—The U. S. has been slow to 
recognize the fast-growing technological 
threat posed by the Soviet Union and 
is “just beginning to face up to the 
task of maintaining current 
strength, of improving our strength for 
vears ahead,” Dr. H. Guvford Stever, 
USAF chief scientist, warned last week 

Despite earlier warnings such as an 
inalysis -by the New York ‘Times pub 
Stever told the 
National Conference on Acronautical 
Electronics, the nation has been re 
luctant to recognize that “Soviet tech 
nical education is good in training first 
turning out a 
than our 


multiple 


lished two vears ago, 


rate scientists and is 
larger number of engineers 
schools.” 

Ihe USSR is 
U.S. in the “establishment of labora 


tories with the necessary complex equip 


ilso challenging the 


research and development, 
ind the utilization of the work of these 
concerted effort to 
make the Soviets supreme in the aero 
nautical world.” 

Stever cited four kev factors which 
determine our capability to perform re- 
search and development 
e Scientific manpower. 

e Specialized facilities for research and 
development 

e Funding. 

e Organization and management 

Pointing out that an ind 
informed public can help us improve 


ment for 


laboratories in a 


“‘aroused 


our position in everv one of these four 
factors Stever expressed the 
that “thinking people of the U.S. ar 
now aroused to the necessity of doing 
something to strengthen our position in 
these four factors.” 

Public reaction and clamor for more 
funds and a more streamlined manage 
ment of important programs, such as 
the long-range ballistic missile, have 
made themselves felt quickly. As proof, 
Stever cited recent statements by 
bers of Congress that requests for re 
search and development funds will be 
granted quickly wherever justified, and 
the recent centralization of missile pro 
gram management 

However, Stever cautioned _ that 
‘“‘manv vears must elapse before a group 
of students (interested by public ef- 
forts is trained scientists and 
engincers, their influence in the 
still longer to be 


opinion 


mem 


emerges 
ind 
takes 


profession 
felt 
Facilities, which constitute one of the 
biggest bottlenecks in almost all of our 
large scale military development pro 
grams, take a long time to plan, design, 
construct, and put into service, Stever 


said. “A short time show of interest 


on the part of the public cannot greatly 
this 
urged 


influence 
stever 


scicn 


ind 
scgments of 


engineers 
tists to help inform other 
this need for long-term, 
in the problems of 
facilities 
avionics 


our society of 
continuing interest 
scientific and 

Stever contrasted the role of 
today with its position 15 vears ago, 
when it was merely as 
equipment loda the 
has become a full 
partner, and his problems are tr ited 


on a par with those of propulsion, acro- 
Stever 


ind structures 
now arrived at a reasonabl 


m Inpowe!l 


considered 
iuxiliary 


wionics engineer 


dynamics said 

We have I 
understanding of the problems of int 
grating electronics into aircraft and we 
can look forward to an era when avion 
make 
tion to aircraft mussion 
Stever said 

Aircraft will make greater use of radar 
ind infra-red in order to see aircraft and 
targets at greater distance, in 
foul, dav or 
Computers will take 


Ics Can in even greater contribu 


performance, 


ground 
weather o1 night, 
Stever predicted 


ind more 


FOnK rd 


over more hores, because of 


raft speeds and increased 


comp] 


greater aire 
exits 
—f ground-based a\ 


mission 

Speaking lONICS, 
especialh for air trafic control, Stever 
said the prin ipal prol 
neers w svstems engineering prob- 
lems.” He added that in 
“political difficulties are as 


technical 


ylems facing engi 
many Cases, 


great as the 


Douglas DC-9 Design 
Will Use J79 or J52 
Santa Monica—The DC-9 
turbojct airlin being offered to 
Douglas Aircraft Co., 


yund either the General 
OI the Pratt & 


medium- 
range 
the airlines bi 
will be built are 
Electnc J79 engine 
Whitnev ]52 

The J79 is a 
gine that is being 
heed F-104A Starfighter. The ]52 was 
developed originally as a Nav 
with a thrust in the 7,500-Ib 

Firm specifications of the DC-9 are 
Outline proposals onl; 


engine 
12,000-Ib. thrust en- 
used in the Lock 


engine 


¢ lass 


pot vet reads 
have been presented to the airlines 

It is believed that the DC-9 is at 
least slightly behind the Convair Sk\ 
lark 600 in design development. The 
DC-9 is being offered as a competitive 
proposal to the Skvlark 

The Skvlark (AW April 9, p. 99) 1s 
use the J79 engine and 
SO first 99 coach 
2.000 mi 


designed to 
would carr class o1 
passengers on flights up to 


cruising speed would be 609 mph 
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H. M. HORNER 


W. P. GWINN 


L. S. HOBBS 


Horner Named UAC Chairman 


East Hartford, Conn.—United Air- 
craft Corp. moved its top leadership up 
a notch last week to fill the gap left by 
the death of its chairman, Frederick B 
Rentschler, on April 25 (AW April 30, 
». 32 Among the promotions made 
bv the UAC board of directors 
eH. M. Horner, 52, elected chairman 
and chief executive officer of the cor- 
poration to succeed Rentschler, who 
had held the post from the organization 
of UAC until his death. Homer has 
spent his entire business career with 
UAC and its divisions, joining the Pratt 
& Whitney Aircraft division in 1926 
and becoming general manager in 1940. 
He has been president of United Air- 
craft Corp. since 1943. 

e Leonard S. Hobbs, 59, elected vice- 
chairman with the responsibility for 
directing the corporation’s engineering- 
and-research program. Hobbs won the 
Collier Trophy in 1953 for his con- 
ception of the Pratt & Whitney 
J57 split-compressor turbojet that now 
powers most of the supersonic fighters 
and heavy jet bombers of the Air Force 
ind Navy. He has been associated with 
UAC since 1927, when he joined the 
Pratt & Whitney Division, and has 
been engineering vice president of UAC 
since 1944 

e William P. Gwinn, 48, elected presi- 
dent and chief administrative officer of 





United’s Profits Grow 


United Aircraft Corp. last week re- 
ported a_ net $8,701,683 
($1.73 per share of common stock) for 
the quarter ending March 31, an in- 
crease of approximately $1.7 million over 
the figure for the same period of 1955. 

Shipments during the quarter by 
United and its domestic subsidiaries to- 
taled $215,282,597 as compared with 
$184,863,955 for the first quarter of 
1955. Contracts, orders and government 
Letters of Intent as of March 31 
approximately $1,850,000,000. 


income of 


was 











United Aircraft Corp. and a member 
of the board of directors and its execu- 
tive committee. Gwinn has been with 
the Pratt & Whitney Division for 25 
from stock clerk to 
general manager. While general man- 
wer of P& WA, he directed that divi 
transition from the piston to 
turbojet engine era and guided its entry 
into developing nuclear powerplants 
for aircraft. 

e Wright A. Parkins, 58, named gen- 
eral manager of the Pratt & Whitney 
Aircraft Division. Parkins has been 
with P&WA since 1928 after carlier 
service with the Army Air Corps at 
McCook Field. Parkins has been engi- 
neering manager of P& WA since 1944. 
e Arthur E. Smith, +4, succeeds Parkins 
is engineering manager of P&WA 
where he was formerly assistant engi- 
neering manager. 


vears, advancing 


$10n § 


Republic Organizes 
Fundamental Research 


Farmingdale, N. Y.—A move toward 


more fundamental research is signified 
in the organization by Republic Air- 
craft Corp. of a scientific research staff 
Newspaper advertising to attract quali- 
fied candidates was begun last week. 
Screening of the Republic staff started 
previously. 

The announcement by Mundy I. 
Peale, president, said that the staff will 
work in the range between pure theo- 
retical research and applied engineer- 
ing. Thermal barrier, atomic energy 
ipplications and hypersonic flight will 
be among specific problems the unit 
will investigate, but it will ex- 
plore developments in mathematics, 
general physics, supersonics and nuclear 


ilso 


physics 

Dr. Theodore Theodorsen, director 
of scientific research at Republic will 
head the staff, which will report di- 
rectly to Alexander Kartveli, chief engi- 
The staff will 
semi-academic 


necr and vice-president. 
be maintained on a 


status. It will keep in close touch with 
governmental and industrial 
institutes, including the atomic agen- 
Much of this exploration will be 
to prepare for entry by the 
into new fields affecting modern acro- 


rese¢ irch 


Cits 


company 


nautics, 


Ford Starts Missile 
Research Subsidiary 


Los Angeles—l’ord Motor Co 
formed a subsidiary, Aeronutronics Svs- 


has 


tems, Inc., to encompass a broad field 
of scientific and_ technological 
tions ranging from guided missile sys- 
tems to possible exploration of space. 

Both the Los Angeles and the San 
| rancisco areas alc under consideration 
for location of the new company, which 
will be built around top scientific per- 
sonnel who left Lockheed Aircraft 
Corporation's Missile Systems Division 
last vear. ‘The scientists quit because 
of a policy disagreement (AW Dec. 19, 
p. 16) and formed Systems Research 
Corp. in Van Nuys, Calif. for research 
ind development of weapon systems 
SRC will become one of Acronutronic’s 
facilities temporarily. 

l’ord’s initial commitment for Aero- 
nutronic will be $10 million, all of 
which will go for research and develop- 
ment facilities. Additional funds be- 
vond this sum will round out a program 
of approximately $14 million 

Construction is expected to start by 
the end of the vear and be completed 
in 1958. Between 1,000 and 2,000 per- 
sons will be employed. 

Gerald J. Lynch is resigning as di- 
rector of Ford’s Office of Defense Prod- 
ucts and Government Relations to be- 
come president of Acronutronics. Lynch 

uid 

“We expect to take a missile or other 
project and see it through from its very 
conception to its manufacture, and pos- 
sibly even to its utilization and main- 
tenance. 

“When the new corporation gets to 
the point where it is ready to start pro- 
duction, it will either build new plants 
or use some of the modern, highly ver- 
satile facilities which Ford Motor Co. 
has located strategically in all parts of 
the country.” 

Occupving key positions are: 

e Dr. Ernst H. Krause, former president 
ind chairman of Systems Research 
Corp., who becomes Acronutronic’s 
vice president—research and develop- 
ment. 

e Dr. Montgomery H. Johnson, former 
director of SRC’s Physics and Nucle- 
onics Division, appointed director of re- 
search and development. 

e Dr. Joseph V. Charyk, SRC’s former 
vice’ president, head of Aerodynamics 
and Propulsion Division. 


Opecta- 


AVIATION WEEK, May 21, 1956 









Morton, Pa.—Vertol Aircraft Corp 
tockholders, in an acrimonious mect 
ing touched off by former chairman 
I’'rank N. Piasecki, have elected a board 
of 13 directors, 10 of them represent 
ng the present management and three 


tanding for the new Piasecki Aircraft 
( orp 

Piasecki, James J. Davis, Jr., and 
Donald N. Mevers, all officers of the 
mM firm, no longer qualify for the 
Vertol board under a new by-law pro- 


hibiting representation by emploves of 
mpcting ompan\ 
Action on the 


it the 


board was taken 
than 
sess1on 
his 


new 
meeting attended bi 
200 stockholders. During 
Piasecki and Davis, who 
ttorney, frequently challenged Don R 
Berlin, President of Vertol, on both his 
mduct of the meeting and his man 
ement of the company 
Piasecki accused Berlin of 
inswers to some of the ques 
1 Philadelphia 
wspaper advertisément (AW May 
p. 3 One of was the issue of 
Berlin’s alleged from Ver 
tol The president new board 
chairman in 1953 had approved a stock 
purchase plan for Berlin involving cash 


ind secured notes 


MOTC 
the 


Sscerves is 


giving 
untruc 
tions he had posed in 
p. 31 these 
“borrowing” 
ind 


It was disclosed that Berlin had 
igned notes totaling $163,881 and 
still owes more than $91,000. He has 
paid off more than $72,000, a rate far 


in excess of the agreed reimbursement 


Vertol’s treasurer reported that he holds 


ollateral to more than cover the re 
maining debt. Piasecki dropped the 


issue when these figures were an 


nounced 


Progress Report 
In his report to the stockholders, Ber- 
lin emphasized these points 
© Vertol expects the military to renew 
its interest in the turbine-powered H-16 
ind will use its own money to continue 
ome phases of the development 
e Production of the H-21 helicopter is 
head of schedulc 
e Vertol has a $20 million contract 
with France and has delivered the first 
six H-2l’s to the French ahead of 
schedule. At least some of the heli- 
copters are scheduled for Morocco 
e Vertol earnings sct a new high record 
of $1,551,000 in 1955, and figures for 
the first quarter of 1956 are substan 
ibove those for the same period 





tially 
of last vear. 

e The company expects a new contract 
for a twin-turbine powered H-21 and a 
new VTOL-tvype aircraft 

e Vertol’s decision to place increased 
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Berlin Wins Vertol Board. 10 to 3, 
In Contest with Frank Piasecki 


Harper Woodward, M Gra \l 
Burns, Louis M. Cohen and Hen \ 
Hoffman Ihe latt tl rep { 
Piasecki Aircraft Corp 
In the voting, the management slat 
emphasis on rch and development cived support of 325,655 sh 
ind pl liminary design is making prog more than 72 f tl #49.615 t 
ress it the meeting. About 3.5 r 17,87 
. shares Wel oted ith th i 7 
Board Election wenyltbanee nag Ls Aleneale ( 
In addition t Berlin, who was re ind listed tl ) ct rt { 
elected ha nan. th follow ng oard Orpor ition 
members were elected \lfred Sp dence R. | 
Lee L. Doug \. Felix du Pont, Jr... jewelry manufacture iS nominate 
Thomas K. Finletter, John F. Floberg, by an independent mmiuttec nd 
Wes] R. krvsztacki, Harry S. Pack, m the support of S35 shares. 
T : . 
Vertol Receives V TO Contract 
Washington—Thce Army last weck ther than vears required to design and 
mnounced the award of a design-and nstruct a stl rototv pc 
devclopment contract to Vertol Aircraft Ihe Vert mnouncement of th 
Corp. for a_ turbine-powered vertical ntract also in it that the mn 
take-off-and-landing aircraft embodying — pan 1opes eventually to broaden th 
the “high speed performance of today ipplications of th rcraft to includ 
transport airplane.’ the civil field 
Ihe $850,000 contract, awarded by Its research, the mnpan said Will 
the Office of Naval Research for the benefit civil transport-tvpe aircraft 
Army envisions a tilt-wing design for local service operation utilizing hel 
equipped with a single turboprop en- ports in city centers 
gine geared to two rotor propellers \s in the Bell convertiplane and the 
mounted on the wing tips Hiller concept for ertical-wing dk 
In its development, Vertol said it gn (AW Apr. 19, p. 56), Vertol’s 
will utilize the flving-test-bed ap planned tiltable wing will swing to th 
proach to explore the characteristics of tical for take-off and landing and 
1 tilt-wing VTOL “with a relatively in then back to the conventional horizon 
ircraft in a matter of months tal position for normal flight 


expe TSiVC 

































VERTICAL rising aircraft projected for Army by Vertol Aircraft Corp., 
Design envisions rotor propellers near each wing tip. 


John M. Schaff i; 2. 















































as drawn by artist. 










Defense Wants Small Businesses 
To Have Fair Share of Contracts 


New York—IThe Department of De- 
fense is continuing its drive to give 
small business a fair share of defense 
work. Representatives of Defense, Con 
and one large company—the 
Sperry Gyroscope Co., a division of the 
Sperry Rand Corp., made that clear at 
a conference here of small business 
specialists from the Army, Navy and 
Air Force. 

The director for smail business in the 
Department of Defense, John Hamlin, 
said small plant participation in the 
defense program 1s increasing slowly, 
but he would like to see more of it 


Some Shudder 


In Fiscal 195] 
ceived 19.1% of prime defense con 
tracts, in Fiscal 1956 20.2%. ‘This 
increase represents $150 million a year 
in defense work. Hamlin said this rate 
is about the same for subcontracts. 

Rep. Abraham J. Multer (D.-N.Y 
a member of the House Small Business 
Committee, told the conference one 
drawback is that many small operators 
never have done any government busi- 
ness and shudder at doing any. “They 
still have an aversion to it,” he said. 
“Niany a Mr. Small Businessman shiv 
ers outside the door of the government 
procurement office like there’s an ogre 
inside with horns on.” 

Hamlin suggested that small business 


ore 
£LTeCSs 


small business re 





be a aes 


Navy Guided-Missile 
Cruiser: USS Canberra 


men contact the Defense Department 
to qualify for the small business bidder's 
list. 

Once on the list, the small oper- 
ator may be solicited for bids on de 
fense contracts. Even if he 
the list, the small operator should go 
to the regional procurement office and 
check the bidding board. It is not 
necessary to be on the bidder's list to 
submit bids on contracts. 

“Oddly enough,” Hamlin said 
small contractor can bid very 
fully against big operators for certain 
type of work. When qualified as to ca- 
pacity, I'd say the little guy gets the 
bid about 75% of the time. His costs 
are lower and he’s more flexible.” 

Wider distribution of 
tracts to small operators seems desir 
able to Hamlin for better dispersal in 
case of atomic attack 


Do Good Job 


James Mattern, production planning 
manager of Sperry Gyroscope and the 
company small business liaison officer, 
greed with Hamlin as to small oper- 
ator efficiency. He said Sperry only re 
cently retired a battery of 20 screw 
machines because the small business 
market could handle the work at lower 
cost. 

Without small suppliers of compo- 
Mattern | said, 


is not on 


“the 
success- 


defense con- 


nents and assemblies, 


Sperry couldn't do the job 

“They constantly display ingenuits 
and maneuverability in supplying qual 
itv goods at the right time and _ the 
right price,” he said. “Of our 4,365 
suppliers, 3,216 or about 74%, are in 
the small business category.” 

Of $42.7 million let by Sperry in 
subcontracting, businesses of less than 
500 employes received $12.4 million o1 
ibout 30%. About $21.6 million went 
to 1,130 more than 500 
emploves and $8.7 million to affiliates 


simply 


busine Ss ot 


News Digest 





Navy’s second guided missile sub 
marine, Barbero, was scheduled to join 
the Atlantic Fleet at Norfolk, Va. Both 
Barbero and its predecessor, ‘Tunny, are 
equipped to fire the Chance-Vought 
Regulus 


India’s Defense Ministry says its de 
cision to buy 40 Canberra jet bombers 
“is subject to the condition that the 
be fitted with some special equipment 
which meets the needs of the Indian 
Air Force.”” An Indian inspection team 
now in England may be influenced 
favorably by British Ministrv of Supply 
decision to release the “blue study” 
radar bomb sight. 


License to manufacture Lear 
scopic system for indicating the atti- 
tude of an aircraft in flight has been 
granted to Officine Galileo di Milano, 
S.P.A., of Milan, Italy. Also included 


gvIo- 


Navy's second guided-missile cruiser, the Canberra, is shown under way at the start of 


her sea trials. 


Commissioning is scheduled for June 15. 


Major change from the USS 


Boston, sister ship commissioned last year (AW Nov. 7, p. 14), is in the external appear- 
ance of the guidance radars mounted above and forward of the Terrier launchers. 
Major volume of firepower remains vested in the conventional gun batteries. 
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The Terrier... Navy Man's “Best Friend” 


Just like its wiry namesake — the Navy’s new anti- 
aircraft missile, the Terrier, has the built-in ability to track 
an aggressor. Once unleashed, no evasive maneuver Can save 
invading aircraft from this obedience-trained supersonic watchdog. 
Here is vast new protection for the Navy that protects you! 
The Terrier is a significant example of the advanced weapons systems 
now being mass-produced for the defense of our country 


by Convair, working with the U.S. Navy Bureau of Ordnance 
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ment are manufacturing rights 
tability augmenter system 


Army awarded a $2.5 million con 
tract to Beech Aircraft for L-23 Com- 
mand ‘Transports, military version of 
Beechcraft Twin-Bonanza executive au 
rlane. Deliveries will begin in Decem 
md extend through Mav, 1957 


Convair personnel moving — into 
Navv's Brown Auniliary Air Station will 
return the XFY-1 Pogo to flight status 
Plane was moved to Brown following 


factorv overhaul 


Western Air Lines plans to sell $5 
million in debentures as part of S45 
million cquipment financing program 
Western also will borrow S6 million 
from a bank group headed by the Bank 
f America and $12 million from Pru 
dential Insurance Co. of America. Bal 
nce of funds will come from net 
earnings, depreciation and _ proceeds 
from sale of surplus aircraft 


L. B. Smith Aircraft Corp. of Miam: 
purchased sole ownership, manufactur 
ig and sales rights to recently approved 
Transport Category approved C-46 
W-20T. Plane was developed in con 
netion with Air Carricr Engineering 
Services of Miami. It now is under 
cvaluation bv several airlines for use as 
placement for DC-3, Smith announce 


ent savs 


An international congress on rockets 
| guided missiles will be held in 
ris Dec. 3 through 8. The Associa 
m Pour Encouragement a la Re 
rerche Acronautique is sponsoring the 
ght dav discussion which thev expect 
ll include representatives from th« 
ited States, Great Britain, Germany 
d Italy 


USAF’s Northern Air Matericl Area 
is expected to sign a contract with Fuji 
Heavy Industries Ltd. of Japan for 24 
utility aircraft for the Japanese Ground 
Self-Defense Force. The Mutual De 
fense Assistance Program will pav $1.2 
million for the aircraft, which is Fuji’s 
modification of the U. S. Beechcraft 
Mentor 


Lockheed Aircraft Service increased 
basic salarv rates 6% for some 400 em 
ploves. Hourly emploves received in 
creases ranging from 4+ to 6%. Increases 
nd benefits follow pattern of Southern 
California aircraft industry 


Lockheed Aircraft engineers received 
1 6 general increase in salarv retro 
ictive to April 9 and an additional 
increase for next vear. The contract 
terms were ratified recently by the Air- 
craft Chapter of the Engineers and 
Architects Assn 
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LEBANON'S NEW C ERAMICAST 
PROCESS NOW IN QUANTITY 


PRODUCTION OF TWO 
AIRCRAFT STEEL- CASTINGS 


...the BENDIX 149543. This backing plate for the Bendix 
disc-type aviation brake was previously fabricated in light 
alloy materials. When increased heat and stresses made it 
mandatory to change to steel, Lebanon was given the assign- 
ment. Backing plates were redesigned as cast steel parts and 
are now in quantity production at Lebanon. 


...the CHANCE VOUGHT 1§-510664-1. This support fit- 
ting for a jet engine removal track in the Chance Vought 
Crusader was originally produred as a machined part. When 
quantity production made this cost impractical, Lebanon's 
CERAMICAST Process was able to meet all requirements 
satisfactorily at a considera Cost saving. The desirable 
characteristics of the original machined part have been sub- 
stantially retained. 


...OUR SERVICE TO YOu. The aircraft industry is find- 
ing increasingly wider use for the CERAMICAST Process. 
We invite you to send us your blueprints or to visit our Plant 
in Lebanon. Our engineers will show you how CERAMICAST 
is adaptable to your project design. 


WRITE FOR CERAMICAST LITERATURE: Bendix and Chance 
Vought Case Histories; CERAMICAST Technical Bulletins. 


LEBANON STEEL FOUNDRY 
63 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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CAB Drafts Plans for Fare Investigation 


Fare study, launched under congressional pressure, 
to be limited to general level of passenger fares. 


By Craig Lewis 


Washington—Bowing to growing con- 
gressional pressure, the Civil Aecronau- 
tics Board has launched a general in- 
vestigation of the domestic trunk-airline 
passenger fare level. 

The CAB has decided that sub- 
stantial returns in the past six years, a 
relatively-stable load factor and a de- 
cline in unit costs are all factors which 
warrant a review of trunkline passenger 
fares. 

Che Air Transport Assn. is officially 
on record as neither opposing nor 
favoring an investigation. But privately 
the airlines aren't happy at the prospect 
of a prolonged examination of their 
fare structure 

Right now, the Board has decided 
tentativelv to limit the investigation to 
1 study of the general level of passenger 


fares and exclude such issues as the 
legitimacy of specific fares or fare 


classes and the relationships between 
them 


Rate of Return 


rhis limitation would limit any deci- 
sion of the investigation to flat percent- 
ie changes in the fares of any carrier 
or group of carriers. The CAB is now 
iccepting criticisms on this limitation 
of issues and will hold oral argument 
next month on the scope of the case 

Commenting on a summary of air- 


line returns, the CAB observed that 
the carriers have earned a return in 
excess of 10% in everv vear since 1950. 


The rates have ranged from a high of 
14.6 in 1951 to a low of 10.4 in 1954. 
In the 1950-55 period, the average in- 
dustry investment has grown from 
$330,673,000 to $603,566.000. Last 
vear’s rate of return, based on reported 
net profit, was 11.8% 

A summarv of cumulative returns 
over five-year periods show a steady in- 
between 1950 and 1955. The 
rate of return for the five vears ending 
in 1950 was 2.8% This period in- 
cluded the 1946-48 vears when the car- 


CTCAasc 


riers were losing monev. The return 
for the five vears ending in 1955 was 
a 34 


lhe Board did a more detailed analy- 
sis of last vear’s results (see box). 
Starting with reported net profit, the 
CAB adjusted the carrier’s figures for 
mail, retirement, depreciation and other 
charges and produced new returns 


38 


which vary considerably from the 
original figures in a few Cases. 

The bulk of the adjustments came 
in the retirement and depreciation cate- 
gories. 

The capital gains from equipment 
sales were climinated and depreciation 
charges were adjusted to bring them in 
line with a standard policy of a seven 


vear service life and a 15 residual 
value 

In most cases, this technique pro 
duced change of about | but it 
increased Eastern Air Lines rate of re 


turn 13.4% to 20.5‘ ind cut 
capital airlines’ return from 21.6% to 
4% 
Load-Factor Increase 

the Board stability in load 
factors to these .rates of return as 
further justification of an investigation 
The CAB said that the trunklines ap 
parently have “reasonably attainable 


from 


relates 


and relatively-stable passenger load 
factors in the range of 63 to 65% 
According to CAB records, trunk 


line load factors have gone from 62.7% 
in 1950 to 64.1% last vear The cvcle 
includes a peak of 69.6% in 1951, then 
tapers down from 67.1 in 1952 to 
64.7% in 1953 and 63.4% in 1954 

A declining trend in airline unit costs 
is cited bv the Board as a third reason 
for looking into the fare situation. The 
CAB decision said that, despite infla 
tionary pressures, stead 
ily declined 

In the past ten vears, 
wailable 


unit costs have 


iccording to 
ton-mil 


the Board, costs pet 
have gone from 32.3 cents in 1946 to 
26.1 cents in 1955. Cost per revenue 
ton-mile climbed from 49.7 cents in 
1946 to 59 cents in 1948 and _ has 
moved down to 46.9 cents in 1955 

“It further appears,” the CAB said, 


“that over the past ten vears there has 
been a_ consistent and substantial 
growth of traffic which is still continu- 
ing and which further supports an as 
sumption that load factors no lower 
than those enjoved in the past three 
years should continue.” 


Why Investigation Limits 


In limiting the issues involved in the 
investigation, the Board said the move 
was essential in order to reach a prompt 
decision in the case. The present 
opinion is that the issue should not go 
beyond the general across-the-board fare 





Average Rate of 
Carrier Investment Return 

American $137,753 1.1 
Eastern 102,362 20 
TWA 68,718 OF 
United 141,605 . 9 

Sub-Total 150,138 13 
Branifl 20,051 10.1 
Capital 19 831 tw 
Delta = 33.631 119 
National ; 25,732 15.¢ 
Northwest 23 556 11.3 
Western 15,228 15.1 

Sub-Total : 138,032 11.1 
Total of Above. . 588,170 12.9 
Colonial : 1,718 8.8 
Continental . . : 8,167 6.0 
Northeast : 5,181 » fe 

Sub-Total 15,096 ,.0 
Total—All Trunks 603,566 12 7 











level and should not contemplate any- 
thing but a general change in levels 

At the time, the Board makes 
it clear that such a limitation would not 
keep it from deciding at the end of the 
investigation whether any farce 
should apply to all carriers or to just 
1 few of them. The CAB also would 
to apply a uniform change to 
order different 


Sallic 
h mges 


be free 
ll carriers or hanges 
mong the carriers 

The position of the ATA is that the 
CAB’s fare probe isn’t worth — the 
trouble. ATA savs the airlines aren't 
ifraid of an investigation, but they feel 
the Board will wind up approving the 
present svstem of setting fares and will 
find the present fare levels reasonable 

Ihe airlines don’t favor the idea of 
1 gencral cut in fares as a practical mat- 
ter, but they also have some other res- 
ervations about the possibl« effects of 
the CAB investigation. Thev feel that 
the mere existence of a fare review lends 


cnough uncertainty to future carnings 
to take the shine off their newly es 


tablished position as sound, attractive 
investments 

This fact is important right now to 
some airlines which are still struggling 
with the problems of financing their 
expensive new equipment programs 
Some observers feel that uncertainty 
over future earnings will scare possible 
money sources away. 

Any action the CAB might decide to 
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take in establishing a more clearly de- 
fined, stricter policy on setting fare 
levels is also looked upon with disfavor 
by the carriers. They feel they still 
need considerable flexibility in experi- 
menting with fares as a means of de- 
veloping traffic. A strict set of rules 
on rate of return and other factors is 
viewed as a potentially hampering in- 
fluence in traffic promotion. 

Most of the pressure for a fare in- 
vestigation has come from Congress 
\ focal point of these pressures has 
been the hearings held on the airlines 
and the CAB by the House Anti-Trust 
Subcommittee under Rep. Emanuel 


Celler (D.-N. Y.). 


Equipment Investment 


Testifving before the subcommittee, 
ATA Vice President Stanley Gewirtz 
pointed out that the airlines have re- 
invested 82% of their money in new 
equipment over the past ten vears, a 
period in which airline stock values 
have risen only about 15% as much as 
the average for all industrial stocks 

In the last ten years, according to 
Gerwirtz, the airlines have put $1.4 
billion back into new equipment and 
paid their stockholders $91 million 
The $1.4 billion has come from $286 
million in earnings, plus loans, stock 
sales, depreciation and equipment dis- 
posal 

\ complicating factor in the airlines’ 
plans for the future is the sharp up- 


ward trend in the cost of new equip 
ment 
The unit prices of new aircraft 


have gone up substantially since World 
War II, and the move into the jet 
era has meant a big jump in cost, since 
the turbojet transports now being 
ordered are priced in the $5-$6 million 
class 


Nation Needs Civil 


Airports for Defense 


Los Angeles—Commercial air ter- 
minals definitely are a part of overall 
American air power and the Strategic 
Air Command may well use them in 
anv full-scale emergencv, Gen. Curtis 
FE. LeMav, SAC commander, told the 
Aero Club of Southern California last 
weck 

LeMav joined with Gen. Carl A. 
Spaatz, Ret., first Air Force chief of 
staff, in urging approval of the Los An- 
geles Airport bond expansion program 

“Your plans for future development 
have a meaning to our national de 
fense,”” LeMay said. “I cannot foresec 
a defense budget big enough to provide 
civil air installations to back up military 
needs. It is up to the cities, acting in 
their own interests, to protect their 
standings in the competitive air age. 
If war should come, the country will 
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need these terminals, and can use only 
those which are ready.” 

In a few years we may be looking 
back on the jet age from the age of 
nuclear powered aircraft, LeMay pre- 
dicted. The inevitable future progress 
of aviation points up the need for mod- 
em air terminals, the SAC commander 


said, and if our major cities do not pre- 
pare for this progress, cither aviation 
will pass these cities by, or the progress 
of aviation itself will be delaved 

Gen. Spaatz told the group that Los 
Angeles should act now on an adequate 
airport to handle the airplanes which 
soon will be fiving 


House Group Calls for Mail Probe 


By L. L. Doty 


Washington—After giving assurances 
that it would “keep a watchful eye” on 
devclopments ot the Civil Aeronautics 
Board investigation of passenger fares 
(see p. 38), the House Anti-Trust Sub- 


committee last week readjusted its 
sights and pressed hard for a review 
of air mail rates. 

Ihe switch, following a CAB an- 


nouncement that a fare investigation 
would be launched, brought protests 
from Stuart ‘Tipton, president of the 
Air ‘Transport Association, that a probe 
of air mail rates would be unjustified 
and a waste of time. Referring to a 
recommendation for such an imvesti- 
gation by the General Accounting 
Office, Tipton challenged the U. S. 
Comptroller General’s conclusion that 
a study should be conducted to justify 
the difference between air mail and 
freight rates. 

Other developments during recent 
sessions of the hearings which already 
have touched on almost every phase of 
uirline operations were 
e Charges the scheduled airline indus- 
trv has made attempts to corner 
military trafhe through joint action 
e Allegations that travel-agency agree- 
ments with the various airlines are in 
violation of anti-trust laws 

The issues arose during testimony by 
ATA Vice President Stanley Gewirtz to 
show the growth of air transportation 
and to refute any suggestions of 
monopoly or concentration 


ATA Rebuttal 


l'ipton said it would be impractical 
to apply freight rates to air mail rates 
since freight traffic is geared to high 
volume and large shipments causing 
handling charges to be less. He pointed 
out that freight shipments average 195 
pounds as opposed to a 13 pound aver- 
age for air mail 

In addition, he continued, “The 
minimum freight charge is $4.00. If 
vou apply freight tariffs to the mail we 
handle, actual ton-mile vield of freight 
is higher than our air mail rate per 
ton-mile by reason of minimum rates 
ind differences in weight.” 

Tipton said the GAO is not “con- 
stituted as cither a rate-making agency 
or as a group of rate-making experts.” 
He added that he held a great respect 


for the present Comptroller General 
ind his office but considered his rate- 
making principles “just plain wrong.” 


It has not been more than a veat 
since the CAB re-set air mail rates for 
air carriers, he argued. In the course 


of that study, Tipton said, the rela 
tionship of air mail to air freight was 
thoroughly discussed. The subcom- 
mittee held firm to its belief, however, 
that an should be insti 
tuted to differences of 
opinion between the government and 
the airlines on the point of air mail 
rates 


investigation 
reconcile the 


Tourist-Agency Relations 


On the subject of travel agents, Herb 
Malctz, subcommittee counsel, sug 
gested that agency resolutions issued by 
scheduled airlines might have run afoul 
of anti-trust laws if CAB approval had 
not been granted 

Donald Markham, assistant general 
counsel for the ATA, said, however 
that the airlines were not concerned 
with who travel agents represented as 
long as thev were good agents. But, 
he insisted, the airlines were particular 
as to which agents they appointed to 
prevent every “shoeshinc parlor, drug 
store and poolhall” from entering the 
business. No attempt, he said, has ever 
been made to prevent travel agents 
from serving supplemental carriers or 
inv other transport organization 

The subcommittee also devoted con- 
siderable time to questions on the is 
suance of operating certificates to new 
carriers, and Gewirtz interrupted his 
own testimony to answer charges that 
petitions for domestic trunk-line cer 
tificates bv 164 new carriers had been 
denied during the past ten vears 

Gewirtz said that the total had been 
misinterpreted since there were not 
164 “carriers” involved but 164 “appli- 
cations” for routes with several com- 
panies presenting more than one peti- 
tion 

Of the 164 applications, he said, 
only 15 were for domestic trunkline 
routes. These he said included a rail 
road, requests for feeder service, com 
panies with unstable financial back- 
ground, non-operating companies, one 
desiring a combination bus-air service 
at 34 cents a mile, a tour service pro- 
posal and three applications by supple- 
mental carriers. 
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e 
4 areas which are designed for ai ‘port use. 
Final Senate Approval of Lowen, He said this order does “not make in- 
cligible for federal aid anv airport 
which may in fact have segresated ter- 


Minetti Expected on Wednesday 3) 5". 


‘The federal government will partici- 


Washington—Senate hearings on the dum signed by Lowen \pril 6 was pate in the construction of runways and 
nominations of Charles J. Lowen as brought to the attention of the com in all portions of the terminal build 
Civil Aeronautics Administrator and mittee. The memorandum detailed an ing except those which are intended for 
I’. Joseph Minetti as a Civil Aeronau- October 1955 directive which denied cgregated use.” 
tics Board member drew to a close last federal aid to sections of urport termi Ihe memorandum drew its first fire 
week after three davs of debate, much nal buildings with segregation facili-  carlicr this month when Rep. John Bell 
of it centered around CAA policies _ ties Williams (D.-Miss.) called for 1 reduc- 
concerning segregated airport facilities. ; ; tion im Commerce appropriations to 
‘inal approval of the an cusaiiiains is Segregated-Airport Policy ffsct funds which aad be denice 
expected Wednesday at an executive Under questioning by South Caro- certain states where segregation is cn- 
meeting of the Senate Commerce Com- _ lina’s interim Sen. Thomas A. Wofford, — forced 
mittec Lowen explained that the policy ap- 

I'he hearings were side-tracked by plied generally to various airport Lowen on Tacan 
the segregation issue when a memoran- buildings and_ specifically to those “Lowen said the memorandum wat 


issued in response to a large number 
? of requests for clarification of the origi- 
rit : nal order which was published in a 











— >) “policies and procedures” booklet. He 
—_---esk——_—— — told the committee he had “no_per- 

a, Ss . sonal knowledge of the reasons under- 

"ene : . lving the policv’s initial development.” 

| Wer During testimony on Tacan versus 

bn | et VOR/DME as a common military-civil 

t 4 navigation svstem Lowen assured thy 
Ss 1 —_— ea acting chairman, Sen. A. S. Mike Mon 
< i : A ronev (D.-Okla.) that he would not 
a ~ si SF om <— “rush haphazardly” into any navigation 


| \ \ 
A) L = | , row eve program until all facts had been thor- 


oughhy studied 

















lL 
i | ae In response to other questions, he 
+ q also told the committee he 
f / | e Knew of no plans to reorganize the 
: 34°11" CAA. 
7 
= e Had not been pressed to create new 
; jobs. 
—— e Would closely abide by Civil Serv- 
= — - 8° 7° . ice regulations 
, e Knew of no cases where he had been 





by-passed bv persons secking airport 
concessions. 

LATEST VANGUARD SPECIFICATIONS 
Airlines Go Underground 


DIMENSIONS AND AREAS In Dallas Fueling Design 
- sag og —_ and i ed cy oe Dallas—A million-dollar underground 
A ae b ts kam bon hvdrant fuel svstem, designed to handle 
Toll Plane Arce 450 sq. ft both piston and jet aircraft, will be in- 
Elevator Area 146 sq. ft. total stalled at Love Field, Dallas under joint 
ara — Gross Area 308 “4 sponsorship — of American Airlines, 
Total Cabin Volume .......... “ee an ft Braniff Airways, Continental Ait | _— 
Freight Hold Volume ............. NGOs: 1,430 cu. ft. md Delta Air Lines. They are financ- 
ng the project through a Dallas bank. 
PAYLOAD AND WEIGHTS Che svstem will deliver 300 gpm. to 
Current Maximum Payload urcraft tanks through outlets located 
ZereFuel) 2.2... evcreeeccssccccccscsccccevccesccssees 23,000 Ibs on the terminal ramp and connected bi 
is ee ae ight pipelines to 12 storage tanks, with 
Passenger Capacity, European Tourist 93 1 50,000-gallon « ipacity cat h \lhied 
Fuel Capacity 5,100 imp. gal Aviation Fucling Company of Dallas 

; 6,125 U.S. gal.) will operat¢ the svstem 

Cruising Speed (Maximum Landing Weight) ........ 400 mph. increasing Othcr airlines will be able to use th 


to 425 mph. between 


1959 to 1963 underground svstem. Vehiculr traff 


Maximum Takeoff Weight ..............05. Ay ..++++- 135,000 Ibs on ramps and around loading gites will 
Maximum Landing Weight ............. pantie Ca wean 9 ae Sdn be greatly reduced, and moverients of 
Maximum Zero-Fuel Weight ........... sateen eka 98,500 Ibs trucks handling mail, cargo and luggage 





will be faster. 
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Vv sees easy VE Sey TVET Ste Tew 


Hughes’ Jet Plan Rekindles Old Debate 


Washington—Howard Hughes ‘has 
revived the question of just how closely 
an aircraft builder can become associ- 
ated with its airline customers through 
a bid for Civil Aeronautics Board ap 
proval of a plan to build jet transports 
for ‘Trans World Airlines. 

Hughes wants CAB to alter the 
conditions of its long-standing approval 
of his control of TWA so Hughes Tool 
Co. can build jet transports and sell 
up to 25 of them to TWA. Under 
present conditions, transactions — be- 
tween the two companies are limited 
to $10,000 a vear 

I'WA told the CAB that it doesn’t 
think presently proposed jets will have 
enough range for year-round nonstop 
operations across the Atlantic. The air- 
line said that Hughes is willing to build 
a transport using the “most recent” de- 
sign developments and to begin deliv- 
eries in 196] 

No official word is available on just 
what kind of aircraft Hughes would 
build or where he would build it, 
although he recently announced he 
would build new facilities in Florida. 


Past Rulings 


I'he Hughes-T'WA petition reopens 
long-dormant questions of federal policy 
on the proper relationship between air 
carriers and aircraft manufacturers. The 
government decided in the 1930s that 
the two should operate in separate 
spheres, and the Civil Aeronautics Act 
of 1938 prohibited one from acquiring 
control of the other 

\ prime example of this philosophy 
of separation was the government- 
dictated split of United Aircraft Corp. 
and United Air Lines in 1934. United 
Aircraft, which then included the 
Boeing Airplane Co., was forced to 
relinquish control of United Air Lines 


after a Senate investigation of airline 
mail rates 
The law, however, gives the CAB 


authority to approve acquisition of 
control providing it doesn’t create a 
monopoly and restrain competition or 
harm another airline. It was under this 
authority that the Board approved 
Hughes’ control of TWA (then Trans- 
continental and Western Aijr) in 
October, 1944. 

Hughes started buying TWA stock 
in 1939, and the CAB found that he 
had acquired control of the airline 
toward the end of 1940 when he owned 
42.1% of the common stock. CAB 
approval of the new control situation 
was requested. 

The Board approved the deal with 
certain provisions. ‘Transactions _ be- 
tween the two companies, Hughes Tool 
Co. and TWA, were limited to $200 
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cach and a total of $10,000 a year 

I'WA also has to file annual reports 
detailing transactions. Afhliates 
and subsidiaries of Hughes Tool Co 
are included in the limitation 
has been modified to a minor degree 
a few times in the past 12 years 

In approving the deal, the CAB 
noted that, while Hughes was building 
military aircraft parts during World 
War II, the company had no future 
plans to produce aircraft, parts o1 
facilities for commercial use. Since 


such 


which 


then, Hughes has gone into various 
aircraft activities, including electronic 


and guided missile work 


Hughes’ Airframe Background 


Hughes’ plan to build a jet transport 


isn’t his first venture imto the com 
mercial transport field. He and Jack 
Frve, then president of TWA, col 


laborated on a_ four-engine 
design that eventually was manufactured 
as the Lockheed Constellation 

Other Hughes airframe _ projects 
haven't been as successful. His giant 
flying boat made only a token flight 
before it became a floating laboratory, 
and his giant helicopter, the Flying 
Crane, has never reached the produc 
tion stage 

In its petition, TWA said 

“During the past few years important 
new developments have occurred affect 
ing jet aircraft which make it possible 
to design aircraft at this time that are 
superior in performance, safety and 
economy to the commercial aircraft now 
being constructed, the designs for which 
initially laid down four or five 


tr insport 





were 
vears ago.” 
Jets: Moscow to Delhi 
New Delhi—India’s Transport and 


Communications Ministry has been in- 
formed that the Russians are ready to 
put their Tu-104 twin-jet airliner on 
the Moscow-Delhi route this summer. 
One reason for putting the Tu-104 on 
this route is the possibility of selling it 
to the Indian Airlines Corp. The twin 
jet may also fly between Moscow and 
Peking, Cairo, Kabul and Dijakarta. 

In November, India completed ar- 
rangements to establish an air link with 
Moscow, via Zurich. It was then under- 
stood that Air-India International would 
fly Russia-bound passengers to Zurich 
where they would tranship to Prague 
by Swiss aircraft. Since then AII has 
extended a direct service to Prague and 
investigated a trans-Himalayan route di- 
rect to the Russian capital. 











I'WA, savs Hughes, will build a jet 
transport which would take recent de 
sign developments into account and sell 
it on terms at least as favorable as those 


offered by manufacturers of similar 
urcraft 

Ihe airline said it would use the 
transport on both domestic ind in- 


ternational routes 

Hughes would sell the airplane to any 
iirline that wanted one at the same 
price charged TWA. The carrier said 
the transport would be built by the 
Aircraft Division of Hughes Tool Co 
“in a new factorv to be located in 
iccordance with the recently announced 
policy of the Air Force to insure the 
widest possible dispersal of aircraft 
production facilities.” 

I'WaA’s complaint 


long-range jet 


iainst presently 


planned transports is 


that thev don’t have the range to 
operate nonstop in both directions 
under extreme weather conditions often 
met on Atlantic routes 


CAB Undecided 


Defenders of the Boeing 707 and the 
DC-8 sav the two transports do have 
the necessary capability. Douglas Au 
craft Co. pointed out that the DC-8 
has been ordered bv airlines with long 
experience for use on their 
routes and said that both Douglas and 
the airlines are satisfied the DC-S will 
meet operating requirements 

Hughes has bought eight Boeing 707 
i20s for TWA and is reported to have 
ordered another 707-120 and 18 Boeing 
707-320 intercontinental transports. He 
ilso is reported ready to buy 30 Convair 
Skvlarks for TWA to use on its shorter 
routes. 

The CAB is undecided as to how 
it will handle the Hughes-TWA peti 
tion. The Board can set up a formal 
hearing on it and develop a full record, 
or it can ask its general counsel for a 
legal opinion on the matter and de- 
cide the case without a lengthy public 
hearing 

Approval of the Hughes-TWA pro- 
posal would mean a switch in the policy 
on separation of aircraft builders and 
airlines. Control relationships between 
builders and carriers have been frowned 
upon in the past, although some prece- 
dent for approval of the TWA plan 
exists in the general field of interlock- 
ing relationships between airlines and 
people in various other phases of aero- 
nautics. 

If the Board decides to conduct a 
major review of its policy on the kind 
of control relationship proposed by 
Hughes and TWA, it probably will 
launch a public hearing. If this hap 
pens, a decision is several months away. 


overseas 
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Ship fast 


UNITED offers 300-mph DC-6A Cargoliner service coast to coast! 


UNITED DC-6As offer the cargo protection and dependability 
of the only radar-equipped cargo flights! 


UNITED'S Motorized Tug Bar speeds the loading of heavy parts, machinery! 


Ship sure 


UNITED DC-6As have greater tie-down strength . Lt : 
than any other cargo plane! — = ‘..) 
UNITED DC-6As can accommodate tools, parts, ‘4 — “al 


f - 

engines up to 5000 lbs. each! Yo x d i 
UNITEDS pre-loaded pallets protect delicate shipments gm t= " ‘fo ” 
’ . ball ~ a “9 


from extra handling! . 7 


é 


Ship United ‘e 


UNITED'S Telemeter Airbill means faster 


pick-up at terminal points! 


UNITED offers reserved Air 
Freight space on all 
equipment! 


UNITEDS centralized pavload 
control guarantees 
space dependability! 


Examples of United’s Low Air Freight rates— 
per 100 Ibs.* 
CHICAGO to CLEVELAND. . . . . «~~. . $4.78 
NEW YORK to DETROIT . . 2. 2 we wes $5.90 
DENVER to OMAHA . . 2 ww ww ee es $6.42 
SEATTLE to LOS ANGELES . ....... . $9.80 
PHILADELPHIA to PORTLAND . . . . . . . . $24.15 
SAN FRANCISCO to BOSTON . . . . . . . . $27.00 


*These are the rates for most commodities They are often 
lower for larger shipme nts. Rates shown are for information 
only, are subject to change, and do not include the 3 0 


j 
For service or information, call the nearest United Air Lines Representative. Write for free Air 
Freight booklet, Cargo Sales Division, Dept. J-5, United Air Lines, 5959 S. Cicero Ave., Chicago 38. 


federal tax on domestic shipments. 
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Airline Traffic— First Quarter 1956 





Revenue Per Cent 
Revenue Passenger- Load U.S. Total Revenue to 
Passengers Miles Factor i Express Freight Revenue Available 
(000) Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American 1,692,006 1,029,313 ,893,649 |2,635,5S 14,560,120 123,271,622 
Braniff 434,559 165,673 536,474 881,299 17,616,549 
Capital 593,872 188,398 741,403 892.765 20,083,844 
Colonial 88,918 29, 384 42,313 ] 89,363 2,288,230 
Continental 161,078 58,329 196,825 61¢ 997,029 6,156,880 
Delta 564,058 275,911 891,099 1,652,83¢ 29,748,415 
Eastern 1,830,766 046,853 : 2,823,887 ¢ 3,392,174 116,443,567 
National 410,531 315,199 ; 978,668 999 1,474,496 34,948,874 
Northeast 100,288 20,298 : 29,087 53,294 2,003,470 
Northwest 289,157 180,148 1,076,395 632,129 1,623,938 21,347,848 
Trans World 907,953 675,485 3,143,579 |1 5,613,055 75,442,316 
United 1,386,555 912,646 6,955,472 |2,99 ,729 107,285,930 
Western 45,632 29,884 8.951 39,94 63 2,378,925 
INTERNATIONAL 
American 34,705 96,188 35,408 99 6 : 3,520,572 
Braniff 8,041 , 882 80,071 0! 2,241,463 
Caribbean Atlantic 51,337 ,030 3,463 
Colonial 4,599 561 1,758 
Delta 15,187 376 . 29 729 
Eastern 49,460 030 915,419 
National | 35,719 994 26,740 
Northwest 21,371 115 29,814,153 
Pan American 
Alaska 13,349 268 83,815 704,76 2,618,911 
Atlantic 184,625 835 2,953,400 32,052,521 
Pacific 60,779 480 3,230,638 3,637, 25,547,516 
Latin America 301,793 132 ' 991,139 2,142 ) 35,359,796 
Panagra 35,002 106 : 146,085 5,636,906 
Trans World 43,508 04¢ : 9,253,919 2 16,656,849 
United 19,368 949 311,003 139,9 5,449,849 


LOCAL SERVICE 
Allegheny. 70,810 411 18,382 43,491 1,152,679 
Bonanza 31,512 713 12,503 7,339 2, 671,540 
Central 24,055 ,170 10,401 7,207 430,387 
Frontier 45,570 946 63,925 27,025 1,588,735 
Lake Central 27,682 259 5,899 29,600 431,461 
Mohawk 68,889 2,310 11,519 19,387 ¢ ¢ 1,228 322 
North Central 110,504 6,481 52,986 79,318 1,708,556 
Ozark | 65,826 9,872 24,075 42,709 
Piedmont | 81,845 583 , 41,243 29,961 
Southern | 42,396 491 99.777 31,994 
Southwest 57,557 11,760 90,218 13,513 
Trans Texas 46,126 475 35,089 99,287 
West Coast 46,314 399 12,812 6,906 


HAWAIIAN 
Hawaiian 83,657 11,6 11,588 1,922 1,366,576 
Trans Pacific 37,658 2,665 21,447 395,843 


CARGO LINES 
Aerovias Sud Americana 192 1,905,792 
Flying Tiger 10,649 ’ . 75,599 179 | 20,127,976 
Slick 4,157 2, 114,261 661 | 17,098,910 
Riddle* : 


HELICOPTER 
New York Airways 6,913 9¢ t 3 1,95 19,646 
Los Angeles Airways* 
Helicopter Air Service 6,552 6,552 


ALASKAN 
Alaskan Airlines 8,914 3, 25.40 133,256 890,513 1,439,015 
Alaska Coastal 7,185 678 53.73 10,601 10,274 89,771 
Byers Airways* 
Cordova 3,468 517 45.96 8,190 128,849 195,275 
Ellis Air Lines 8,606 494 49.35 5,155 5,035 
Northern Consolidated 3,332 934 43.24 58,329 995,713 
Pacific Northern 4,977 895 39.10 40,8992 49,049 
Reeve Aleutian 474 308 31.92 33,358 36,195 103,660 
Wien Alaska 4,923 2,054 16.39 81,599 1,988,631 2,279,118 


*Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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Her name means “luxury” in many languages 


Moving smoothly down the runway— 
this twin-decked Boeing Stratocruiser 
is about to take off on another routine 
over-ocean Crossing. 

For seven years Stratocruisers have 
spanned the U. S. and linked four con- 
tinents. They have made more than 
30,000 over-ocean crossings. They 
have carried more than 3% million 
passengers and have flown nearly 
200,000,000 miles! 

lo her passengers the Stratocruiser 
represents the acme of luxury and 


comfort —just as did the Boeing 40s, 
the 80As, the 247 and the Stratoliner 
in their day. For Boeing-built trans 
ports have been carrying passengers 
over a longer continuous period than 
those of any other American company 

Roominess, comfortable extra-large 
seats, wide aisles, low sound level— 
these are some of the features which 
make the Stratocruiser the first choice 
of knowing travelers. 

Great airplane that the Stratocruiser 
is, she will be far eclipsed by the 


Boeing 707s, America’s first jet trans- 
ports. [hese newest Boeings—the 707 
Stratoliner and the Intercontinental — 
are now being built for leading Ameri- 
can and European airlines. Deliveries 
start in 1958 with first service sched- 
uled for early 1959. 

These new Boeing jets will bring 
you new luxury, distance-devouring 
speed and unimagined smoothness of 
flight. 
outstanding Boeing contribution to 


They represent yet another 


air travel. 


BSOEMNMG 





a shipm nt of la 


More Airline Reports Filed n Ni 


Listing Salaries of Officers Alpe bond pe 
United Air Lines p 


The following reports of salaries of Southern Airways, Inc., in the Seven St 


lent ' r £1 


officers and directors of scheduled ait 
lines have been filed with the Civil 
Acronautics Board 

Pan American-Grace Airways, Ine., Doug- 


Ca vine vice president nd general 


ry 
ary $5,000 bonus and 


‘d a Southwest Airways Co., H nr y 7 tigation 
ntdown @ Ooo) ~ ae pes ‘oe a 4 
21.000 | +4 — - ; aes see: . Allegheny Airlines 
ymper t : = 7 » . $11 - aie ' C-53 or DC-3 
= ame 1 land Harry H 
000 salary : need 
sion , aed I'rans-Texas Airways 
ompensation aowt ' ret ‘ 


ice president l , ‘ operate on 


and indirect compe , “$y . . snodinaepas ; Laredo ind \l 


S. Collins, assistant Texa for n 


\ ' 

“on Transocean Air Lines an 

Trans-Texas Airways, R. I 
ner fiioht fF 

assistant comp president ne director x R00 ar I f i figh 

$1.290), $950 ese sf : ; 


WT 


00 salary (up $1,500) $14,017 (up 
and indirect ompensation 


\ tea 
compensation (down ‘rdm . P esi -~_ a dir : Sc} ' 
sure! 


100 
$600 bonus and ; ee ,’ ~tatalle cage City of Norfolk, Neb., and the Nebrash 
n $175); E. E “$11.60 rs] . Mu 5 Department of Aeronaut permission t 
0,500 salary retary-treasu! I inte ne in the investigation Bran 
= . 0 bonus and indire npens oO | wat'c r nnin ' he ) 
) ‘ovington and Burling, legal , ti ania 1t to the pre dew \ wa ; " I . the 
20.450 up $9,450); Price Wate np este 7.6 . : a" . Central states 
st é sunting ervice, $1 300 (down onus and indirect Ss . 
500) y od. direct n f APPROVED 
North Central Airlines, Inc., Hl. N. Cart 7 ; .F 
president a! lirecto $23 sal ' Agreements involving 
| dent and dire ! 5,042 ilary direct compensati 7 , direct 5S 
$9,657) Fr. N Buttomer vice presid World Airway 


iffic and sales 11,200 salary (up $1 vari othe 


assistant tre 


compensatior 


S7.600 s&s 


yonus and ind 
. on, Holt and 
Schwand vice president-industrial 100 (up $28,000) 


0.000 r £46 Rt H . ; irangements 
eatery Sup 999) . West Coast Airlines, Inc k Be ; : 
resident-maintenance and en president and s teentens 210 o Agreements involving 
S27 ar} A. D. Niemeyer, : H. Be os : Renntgs Ad a tin Bie Che 
tions $11,000 salary “ ; 
and treasurer $7 
A. Mueller 
ota ) $2 604 


son, vice president, $8,400 


$225 bonus and indirect com Helicopter Air Service, Cl John ORDERI D 
(down $750); W. Christensen il nm, Jr., president, trea ral Western Air Lines 
525 bonus and indirect compensa , $1,400 salary: John ( . : 


(down $225); G. F. Deggoursin, dire : ia eek ienees mo peagecre 3 its Rapid City-Salt Lake 


W. Moore, ex t e pr ent : Casper Cut-Off. mad 


$600 salary (up $600), $450 bonus 
t compensation (down $300); K director, $12,000 


director, $525 bonus and in t bonus and indir« om] t tober DISMISSED 

R. F. Grover i B Kiel ‘ ead a one , 

b indirect compen 

$150); . Wheeler dire 

bonus ind indirect compensatior 

vn $75). 

Ozark Air Lines, Inc., B. T. Mattingly 

iirman, $9,000 salary (down $ 


$9 600 sal 00) Trans Caribbean Airways and Riddle Ai 
ai | 
Los Angeles Airways, C selin re lines ippli itions to operate between Mi 
; 


dent and director $22 r 2,208 ind Rome via San in. at the 1 ' 
and indirect compensation ohn 
dire 


is and indirect compensation (up $440) a = , oer >. = ry . DENIED 
Hamilton, president and director, $25,000 : ' 7a ; 
iry Cup $4,792), $900 bonus and indirect 
mpensation (up $440); A. G. Heyne, se 


retary and director $3,600 salary (down 


an York sireewe, bert r Applications of Eastern Air Lines and th 
Jr., president and director, $1 alars Chamber of Commerce of Metropolitan St 


(down $25) H 


exemption 1uthorit for non 
ind director 


St. Louis and N 


$900), $900 bonus and indirect compensa 
n (up $460); F. W. Jones, treasurer and Hogan. treas , ‘ 
Glen B. Eastburn t tot re K 
nd indirect compensation (up $380) dent and assistant t I City of Gunnison, Colo., 
Parks, director, $900 bonus and ind Virginia M ‘ . aanfies , - . nison County Cham! 
ompensation (up $600); G. O. Shaver . 


$3,888 salary oyt Amidor " $225 a ae , 
ctor and pilot, $11,040 salary (up $42) “ee mission to inter 1 


a, direct » s . - 
bonus and indirect compensation (up E. Blum. director 5 sala Case 


. 
) 4 ¥ 
: A. Bachman, director, $900 Robert Dowling, director, $50 salary Railway Express Agency petitio 
Robert G CGoelet rect 3t salary pend or dk fer tar Fe fil d under 
Knox Ide, director 175 Grover 1 . >? 
r, $900 bonus and indirect compensation , oom aienel 17 . Pallets the CAB’s deci 
= $600) Sie - Park t $2; ali William rvice 
Piedmont Aviation, Ine., T H Davis Shields. Jt irector 2°25 salat Skadden Frontier Airlines and North Central A 
president, treasurer and director, $16,500 


Arps, Slate ind Timbers, | il services 


rT $7,200 salary (down $300) suao 


onus and indirect compensation (up $720) 


\. A. Bluemeyer, vice president and direc 


alary; R. D. Hager, vice president-traffi 

issistant to the president and director, $11 

§ salary R. S. Northington, vice pres 
fixed base division and director, $8,225 


; lines permission to intervene in the invest 
$1,895): George Daly Asso 
relations services, $10,454 gation of Braniff Airway mtinued sen 


to various points in the north central stat 


can: tf a Games ches C B ORDERS Permission to int rven vas granted t 

operations $14,400 salary (up A the Aviation Committ ! Norfolk 

F. Fare ecretary and director Neb Chamber of Commer the Airport 

500 salary (up $550); G. E. Anderson MI - Board rf the City ¥f Brookings, S$ D th 
tor, $50 director's fee (down $50) w 3-9) | — ti i te ae 

L. Davis, director, $50 director's fee GRANTED: North Dakota A ona Commission; th 

(down $50); E. L. Davis, Jr., director, $25 : sas City of Mitchell, S. D., and the Mitchel 

director’s fee (down $50); W. Frank Dowd Capitol Airways permission to withhold Chamber of Commer the Citv of Water 

ee a oe ao at $2 4 1 Military Operations Charter Contract with town, S. D. and the Watertown Chamber 

{ » NO eet director 30 ire ors ee “ 4 “ 
mel po Kilpatrick, Ball am mer Peas the Air Force from public disclosure, of Commerce; the City of Yankton, S. D., 
legal fees, $14,126 (up $1,624) Seaboard and Western Airlines an exemp- and the State of Minn 
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Be an ensign in 4 months. The new AOC As a Naval aviator you will travel the world New F9F-8T Cougar, a two-seat transition 
Program for college graduates, 19 to 26, on one of the Navy's new supercarriers, or fighter for carrier operations and supersonic 
puts you through 14 months of flight training the newly modernized carriers with angled flight, is a modified version of the Grumman 
as an ensign at $438.58 a month. decks and steam catapults. F9F-8 Cougar, standard Novy jet fighter. 








00 E- 


College graduates who join the new Navy Aviation Officer 
Candidate Program really have it made. Instead of going through 
flight schools as cadets, kept single by regulations, they are made 
ensigns after 4 months of preflight school. For the next 14 months, 
until they get their wings, they earn $438.58 a month, 


more if married. 
Dilbert never had it that good. 


Come to think of it, many a civilian doesn’t have it as good 
either. Figure the retirement pay these ensigns will draw after a 
mere 20 years. With minimum normal promotions (ensigns make 
*i2”’ in 18 months) they'll get $280.00 a month for life. To get 
the same, you would have to pay $35.00 a month for 20-years 


worth of $80,000 endowment insurance. 


As for travel, glance at George in the picture taken in Jamaica, 
B.W.1. Still single and only 26, George has already been to 
London, Paris, Madrid, the French and Italian Rivieras, Rome, 
Hong Kong, and Tokyo. 

You get all these benefits and more, plus a $70,000 training to 
become a professional pilot. In return you will be doing your 
country a service. For details about AOC and NavCad (only 

2 years of college required) write: NavCad, Washington 25, D.C. 


— 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


Bethpage ° Long Island ° New York 


at 
The Grumman FIIF-1 Tiger is a slick new jet The Grumman twin-engine S2F sub-killer, Designers and builders of the supersonic 
FIIF-1 Tiger, transonic F9F-8 Cougar, S2F 


flight and was the first airplane to fly with make up the Hunter-Killer Group, the Navy sub-killer, SA-16 Albatross rescue amphibian, 
the new Area Rule “Coke bottle” fuselage. counter weapon against submarines. metal boats, and Aerobilt truck bodies. 


fighter capable of supersonic speeds in level along with the carriers and destroyers, 
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HELPS MAKE TRUTH OF SCIENCE FICTION : 
a : Reaching into the future for a problem and ‘ad .- 
al : solving it today, Cline Electric Manufacturing 
Company is helping to make the fabulous - a 
world of tomorrow come true. 
Developments such as Cline's wide- 
frequency-range Magnetic Amplifier Exciter 
Voltage Regulator and Magnetic Speed 
Positioning Devices for aircraft reflect 
Cline’s ability as a leading designer and 
supplier of electrical and electronic equipment. 
AIRCRAFT : 
: PRODUCTS ; ‘ 
; DIVISION 
‘th Wy LLINE LLELTR | , : 
(wit BUILDING PRE N INTO TARGET ZERO ? {> 
a 
sn 
a2 ee 
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Cline Wide-Frequency Range (380-1000 
Cycles) Magnetic Amplifier 
Exciter Voltage Regulators 


CLINE ELECTRIC MANUFACTURING COMPANY: 3405 West 471th Street+ Chicago 32, Illinois , 
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Shortlines 





P Air Transport Assn. reports U. S$ 
scheduled airlines flew 221,752,000 
revenue ton-miles in February, 14% 
more than in February 1955. Passenger 
miles were up 14.6% to 1,858,896,000 
in the same period Airlines Clear 
ing House handled $158,721,659 in 
interline business in the first quarter, 
16.6% the 1955 


in imecrease of Over 


first quarter. 


P Aer Lingus carried 402,255 passen- 
gers in the fiscal year ending in March. 
The accounted 


London-Dublin service 
for 175.695 compared 
with 149,051 for the period ot 


passengers, as 
samc 
last vear 


P Air France reports traffic increases of 
18% in passengers and 13% in pas- 
senger-miles for 1955. North American 
Division trafic increased 22% during 
the vear, and the Air France system 
load factor was 71% for 1955 


> Allegheny Airlines’ first quarter traffic 
increased by 27% over the same period 
for 1955 to 11.4 million passenger- 
miles. Bad weather held the comple- 
tion record to 84% 


> American Petroleum Institute’s Avia- 
tion ‘Technical Service Committee has 
set up a study of methods for fueling 
turbojet and turboprop transports. Par- 
ticular attention will be given the 
DC-8, Boeing 707, Convair Skylark 
and Lockheed Electra. 


> Braniff Airways reports a net operat- 
ing profit after taxes of $362,500 for 
the first quarter of 1956. This is a 
record net profit for the period and rep- 
resents an increase of 230% over profit 
for the 1955 first quarter. Braniff says 
these results include introductory op- 
erating losses on the new 


Washington and New York 


routes to 


> British European Airways had a profit 
of about $1.4 million after taxes in the 
year ending March 31. During the vear, 
BEA carried 2,225,000 passengers, had 
total revenues of $60 million 


> British Overseas Airways Corp. in- 
creased passenger traffic between New 
York and London 22% to 54,828 pas- 
sengers in the vear ending March, 1956 
. . - BOAC will replace Super Constét- 
lations with Viscounts on a daily tour- 
ist service from New York to Bermuda 
beginning May 1. 


> Canadian Pacific Airlines will start 
service June 2 between Vancouver artd 
Bucnos Aires via Toronto, Mexico City 
and Lima. 
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Electronic Flight Board 


Arrival and departure times of some 250 flights daily are posted electronically on informa 


tion board at Hopkins Municipal Airport, Cleveland, Ohio. 


Ihe board, installed recently 


in the airport’s new $6,500,000 terminal building, was manufactured by Spencer Displays, 


New York, at a cost of approximately $96,000. 


> Emery Air Freight Corp. had net in 
come of $114,786 on gross revenues of 
$2,072,843 in the first quarter of this 
vear. Net profit for the same period 
last vear was $55,668 and revenues were 
$1.509.863 


> Ethiopian Airlines has scheduled five 
flights a week this summer between 
Addis Ababa, Cairo and Athens with 
Convair 240 equipment. The airline 
recently completed negotiations with 
Sabena for the purchase of a_ third 
Convair 240 to fly with its fleet of 
eight DC-3s. 


> Japan Air Lines purchase of four 
DC-7Cs brings Douglas’ total orders to 
105. Delivery is scheduled for early 
1958 


> Mohawk Airlines’ first quarter traffic 
increased by 35% over the same period 
of 1955. The load factor reached 
55.22%. Mohawk carried 28,605 pas 
sengers in April, 31.5% above the previ 
ous April figure. Load factor increased 


to 57%. 


> North Central Airlines carried 43,131 
passengers in April and 153,509 pas 
sengers in the first four months of 
1956. The January-April traffic in- 
creased 56% over the same period last 
vear. 


P Ozark Air Lines’ April passenger 
trafhc showed a 24% increase over 
April, 1955. The airline flew 26,103 
passengers last month and reported a 
four-month total of 91,898. 


> Pan American World Airways reports 
54,408 passengers traveled through its 
Miami gateway in April as compared 
with 44,039 in April of the previous 
vear. During the month, 23,557 pas 
sengers departed for Latin America and 
30,551 returned 

> Riddle 7,796,656 Ib. of 
cargo during the of the 
vear as compared with 5,533,029 Ib. for 
Cargo traffic 
lb., a 64% 
March. 


Airlines flew 
first quarter! 


1955 quartet 
3,053,144 


pres lous 


the same 
in March 


over the 


Was 


NCcrease 


> Seaboard and Western Airlines flew 
3,726,000 cargo ton-miles in the first 
three months of 1956, an increase of 


73% over the first quarter of 1955. 


> Southern Airways flew 15,885 
sengers and 2,785,034 passenger-miles 
in April as compared with 14,407 pas 
sengers and 2,484,763 passenger-miles 
in April, 1955. The April 1956 load 
factor was 47.9% 


pas 


> Trans-Australian Airlines has taken 
up its option on two Vickers Viscount 
810D transports for mid-1958 delivery. 
lhe order brings total Viscount sales 
to 306. 
> United Air Lines has ordered an 
$800,000 DC-S8 simulator from Link 
Aviation, Inc. The simulator will be 
installed in 1958, about a year before 
delivery begins on United’s DC-8 order 
. United flew 346,215,000 passenger- 
miles in April, A 10.5% increase overt 
the previous April. 
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Patuxent River Tests Navy Aircraft for 


By Dale W. Cox, Cdr., USN* 


Patuxent River, Md.—l our divisions 
of the Naval Air Test Center here have 
the last word on the suitability for Fleet 
use of all the Navv’s new fixed- and ro- 
tary-wing aircraft. 

Patuxent is to naval aviation what 
Edwards, Eglin and Wright-Patterson 
AFBs are to the Air Force. The Air 
Force installations are much morc ex- 
tensive, but the Navy feels there is an 
advantage in ‘having all test units on the 
same base. Project pilots from the four 
divisions personally can compare notes 
at intervals through the test flying pro- 
grams. 

‘| hese 
functions: 
e Service Test checks the operational 
and tactical suitability of the airplane 
as a fighting machine for the fleet, pay- 
ing particular attention to maimtecnance. 
e Flight Test evaluates stability and 
control, performance of the plane and 
engine, and the carrier suitability. 

@e Armament Test determines the abil 
ities of the aircraft as a weapons plat- 
form. 

@ Electronics Test conducts a technical 


* The views expressed in this article are 
those of the author, and not necessarily 
those of the Navy Department or thé Naval 
Service as a whole. 


ire the four divisions and thcir 


evaluation of all avionic equipment. 

Soon after the first flight of a new 
airplane, the Navy sends a pilot team 
from Patuxent to the  contractor’s 
plant to fly the new craft. ‘This is a 
Navy Preliminary Evaluation, a_ brief, 
formal series of tests to discover any 
major discrepancies in the experimental 
model prior to sending production 
planes to Patuxent. Of primary inter 
est are qualitative opinions on stabilit 
and control and rough quantitative 
data on performance. 


General Test 


Contractor instrumentation in the X 
model is used to find vaw angle, rate 
of roll, thrust, stick other 
information necessary to gen 
cral opinions on flying qualities and per 
formance. The Flight Test Division of 
the Naval Air Test Center 
ble for this evaluation and the written 
report to the Bureau of Acronautics 
(BuAer). 


I'vpical forms of trouble these tests 


force, and 
arrive at 


IS respons! 


uncovcr: 

© Poor location of instruments or equip- 
ment. (The Mock-Up Board probabh 
looked at paper cutouts of equipment 
When pilots start to use the equip- 
ment, to the frustration of the manu- 
facturer, they often prefer to have it 
arranged differently.) 


GROUND INSTRUMENTS, observers record data from a low-level pass by an F4D-1. 


50 


© Poor handling and controllability in 
the carrier approach attitude 

© Objectionable high speed character- 
istics, 

After this first look, the contractor, 
BuAer and Patuxent decide whether the 
objections require fixes prior to delivery 
Several months pass during which the 
contractor's pilots are busy increasing 
the flight envelope and_ the 
come up with changes requested in the 
first evaluation. 

Again a Navy Preliminary Evaluation 
s organized and Patuxent pilots fly the 
modified experimental model. A second 
report of these qualitative tests is madc 
to BuAer and additional fixes may 
to be engineered into the X modcl and 
the production line. Should this second 
cvaluation indicate, on the other hand, 
that the plane is ready for its formal 
trials at Patuxent, no further 
Navy at the contractor's 
test facilities. Contractor pilots con 
tinue to increase and demonstrate the 
flight characteristics of the airplane until 
1 series of tests called SR38 Part | 
Demonstration have been completed 
Then the Navy is ready to flight test the 
airplane at Patuxent. 


Y Models 


When the first seven fighters roll 
off the production line they are desig- 
nated Y models and picked up by 
Patuxent pilots for the Board of In- 
spection and Survey (BIS) trials. BIS 
is an Organization independent of the 
Test Center to whom the Commander 
of the Naval Air Test Center reports 
the results of the trials made on each 
new model airplane. The Board of 
Inspection and Survey, in turn, reports 
directly to the Secretary of the Navy on 
the suitability of all ships and airplanes 
bought for the Navy. 

Each test division receives at least 
one Y model. The first testing program 
for these airplanes is called the Pre- 
liminary Evaluation Phase of the BIS 
Service Acceptance Trials. ‘These pre- 
liminary tests, which must be completed 
within 60 days, are accelerated under 
the highest priority in order to arrive 
at an early opinion as to whether the 
plane meets the design specifications 
and whether Fleet deliveries should 
commence. (Up to this time no aircraft 
have been delivered to the Navy other 
than the Y models.) 

At a conference at BuAer, the con- 
tractor, BIS, the four test divisions, 
and any other interested contractors 
mect to decide on fixes necessary before 


cngmecrs 


have 


tests arc 


made by the 
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Sea Duty 


When this conference 
ontractor mco! 
n his production 


I leet lin 
mpleted the 

t the hange 

ed upon and modifies all plan 


Fleet deliver 


I ly for 
Squadron Introduction 
W hil sting of the Y 
nes continues, another program com 
it Patuxent involving the Sern 
Division called the 
Introductory Program, the object 
hich is to 
f the first 
ms who are t 
AW February 28, 1955, p. 22 
i] at Patuxent the 12 pilots 
und crewmen selected fly 
of mussion vf their 
Ihe program results in 
700 flight hours on six sub 
produced Excellent 
ind ground upkeep ex 
ntractor 
squadron maintenance 


model ul 
| 
[his is 


train pilots and ground 
AirLant and AirPac 


ypcratec the new 


( xpected 


planes 
mechanics is 


s the flight proficiency 
\fter the introduc 
th I lect read to 
ting the airplane 
Program at 
mecurrently with the 
lor its part of the 
Fest Division first 
icceptance 


Introductory 


tensive 


Department of 
or difficult acces 


hardw irc evidence 


ip in the airframe 
vdraulic 


difficulties in en 


ind pneu 


ind the like. The main 
verify availability of 
tools, handling equipment, 
eiven thor ugh 

After the icceptancc 


lest pilots commence 


PATUXENT ANSWERS: Will the YA3D, the F3H-2N or the YF4D-1 fly with the Fleet? 


NAVY FIGHTERS must be evaluated for structural integrity in carrier operations. Here an F11F-1 is fired from a steam catapult. 





Systems 
Engineering 


at The Ramo-Wooldridge 
Corporation 


ICBM and IRBM are prime examples § The Intercontinental Ballistic Missile and the Intermediate Range 
Ballistic Missile, Air Force programs for which we have over-all systems engineering and technical 
direction responsibility, are prime examples of programs that require the systems engineering 
approach. Most Ramo-Wooldridge work is of such a systems character, requiring the concurrent 
solution of a wide variety of interrelated technical and operational problems. Additional examples 
at R-W are communications, fire-control, and computer programs for the military, and automa- 


tion and operations research projects for business and industry. 


Pertinent technical fields M Successful execution of systems engineering programs requires that the techni- 
cal staff include experts in a considerable number of scientific and engineering specialties. 
At Ramo-Wooldridge some of the pertinent fields are aerodynamics, propulsion, digital 
computers, information theory, radio propagation, radar, infrared, servomechanisms, gyroscopy, 


and nuclear physics. 


The kind of team required @ A qualified systems engineering staff must include unusually capable theoreti- 
cians and analysts who can predict the behavior of complex systems, as well as ingenious 
experimental physicists who can devise suitable new techniques for measuring actual physical 
parameters. In addition, the team must include experienced apparatus and equipment development 


engineers, to insure a high level of practicability in the resulting end products 


Scientists and engineers who are experienced in systems engineering work, or who 
have specialized in certain technical fields but have a broad interest in the inter- 
actions between their own specialties and other fields, are invited to explore the wide 


range of openings at The Ramo-Wooldridge Corporation in 


Guided Missile Research and Development §§§ Automation and Data Processing 
Aerodynamics and Propulsion Systems § Digital Computers and Control Systems 
Communications Systems § Airborne Electronic and Control Systems 


The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA 





Runs Navy Air Testing 

Rear Admiral Clifford H. Duerfeldt 
has been commander of NATC since 
March, 1954. A graduate of the Naval 
Academy and an aviator since 1929, he 
has served as commanding officer of the 
aircraft carriers Sicily and ‘Tarawa. 

His administrative duty includes tours 
in the office of the Deputy Chief of 
Naval Operations (Air) and as Assistant 
Director of the Aviation Plans Division. 
He was co-pilot of the first Navy non 
stop transcontinental flight, made by an 


XPB2Y in 1938 











around-the-clock flying to determin« 
the tactical suitability, all-weather suit 
ability, and the operational safety and 
reliability of the airplane 
In evaluating tactical suitability, the 
new plane’s performance, maneuvcra 
bility and fighting ability are compared 
h other first-line Navy fighters wher 
lwo pilot ilter 
plane alongsid 
weaknesses and 
new plan If pos 
hehter is flown against tl 
ywree’s MiG-15 
‘sion expected of the new 
vn under simulated combat 
All ordnance equipment 
nan I to ensure that 


mm 


High Speed Check 


High speed characteristi 
tigated extensiveh 
to kn | 
mb 
With 
ll the performan 
oI" Navy pil ts the 
gain the initiative? 


st flies the new plane from 
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IERC 
electron tube shields 


IMPROVE 
As i —) 8 = 
RELILABeis SS «i 


help them get 


where they're going! 


MILITARY “B”’ TYPE HEAT-DISSIPATING 
ELECTRON TUBE SHIELDS* END TUBE FAILURES 
CAUSED BY HEAT AND VIBRATION! 


| tes 


IERC offers the only shields commercially available 
that will meet or exceed MIL-S-9372 for temperature 
resistance, vibration control, compatibility with a 
tube diameter tolerances and have approval as Heat-dissipation 
shields for providing lowest bulb operating temperature 

jesipn and funct 
Improve your equipment reliability — specify IERC ‘B” type 


e to end premature tut 


Cc 


electronic research corporation 


145 West Magnolia Boulevard, Burbank, California 


? 


* Patents Pending —Cross-licensed with North American Aviation, inc 





ROHR-BUILT POW-R-PAX 


OF THE BOEING KC-135 
STRATOTANKER 





Rohr is the world’s leading builder of ready-to-install 
Pow-R-Pax for airplanes like the Boeing KC-135, Douglas 
DC-7. Lockheed Supe! Constellation, Convair 440. and 


fifteen other great military and commercial planes. 


Next time call on the Rohr design, engineering and production 
know-how gained from building thousands of Pow-R-Pax 


and over 30,000 other different parts for aircraft of all kinds 


4 OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 


WORLD'S LARGEST PRODUCER 


Chula Vista and Riverside, California 
, a TAR ea TT, last 





catapult ind inte irresting gear to 
determine whether Ileet pilots will have 
any problems and whether repeated 
carrier work will accelerate any equip 


ment failures. Scramble time, acquisi 


t + 


mm tim hghting speed and 
tactical Mach number are other samples 
of information obtained for evaluation 
(he airplane is flown under all in 
strument conditions and at night to 
determine it ill-weather « ipability ‘ 
Specifically, these items are evaluated 
e Instrument handling characteristics. 
e Flight instrumentation. 
e Lighting—external and internal. 
e¢ Cockpit layout and crew comfort. 
e Al or fire control radar. 
© Radio aids and other electronic na‘ 
gational aids, including the navigatior 
pet ts of thi rac iT 
© Requirements for IFR scramble. 
e IFR letdown, approach, and landing 
characteristi 
e Thunderstorm penctration, 
e Anti-icing and de-icing equipment. 
e Night catapult and night arrested 
landing charactcristics 
Operating techniques for jet penetra 
tions and letdown are devised. Best 
approach speeds and attitudes for GCA 
landings are determined as well as tim 
nd fuel consumption data during thes¢ 
maneuvers. Cockpit lavout and night 
lighting r¢ hecked comparatively 
igainst the b t i\ ulable ill other 
fighter 


] 
i} 


Experimental instruments su ) 
Ww gvr horizons are installed and 
( mupared with the performance from 
the existing equipment 
lhe operational safety and reliability 
evaluation requires a minimum of 300 
flight hours to determine engine and 
ystems reliability If possible, cold 
eather flights are flown 
Throughout all flving and ground 
vicing at Service ‘Test, safety items 
searched for Flight items sucl 
ease of scanning the oxvgen blinker, 
tion provisions, ditching procedures 
nd air-start reliability are evaluated 
Numerous dead stick landings are mad 
to determine the best techniques. Venti 
lation, heating, cooling, pressurization 
provisions, water tightness, sound level 
nd carbon monoxide concentration are 


hecked 


Ready for Fleet 


At the end of the BIS trials, Service 
Test has flown the airplane simulating 
every tactical operating situation that is 
to be expected of the new plane. ‘The 
know whether the plane is ready for 
operational use with the Fleet. 

Flight Test generally receives two of 
the Y-models delivered for BIS trials 
One goes to the Carrier Section for 
stability and control, and performanc« 
tests: the other to the Carricr Suitability 
Section where the ability of the plan 
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Because 


only the best 


is good enough... 
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First Choice in 


OXYGEN EQUIPMENT 
is Send) ... built by 


joneer- q ventral 











Oxygen equipment to keep pace liquid oxygen systems, talk to 
with ever higher operational ceilings PIONEER-CENTRAL DIVISION, BENDIX 
is essential. AVIATION CORPORATION, DAVEN- 
Bendix Oxygen Equipment bo PORT, IOWA. 
designed and built by Pioneer- 
Central ... continues to be first An Example of Better 
choice for sound reasons: Bendix Oxygen Equipment 
First, Bendix has the most prac- ° 
tical, most concentrated experience 
in making oxygen equipment. 
Second, Bendix consistently leads 
in oxygen equipment development 
and improvement. It introduced 
the first continuous-flow oxygen 
system, the first diluter demand 
system, and the first effective liquid 
oxygen converter, to name a few, 
Third, Bendix has in develop- lag 
; { ory Types MD-1 ond MD-2 
ment today new oxygen equipment Automatic Diluter Demand Pres 
to meet the future demands of even ae Cae ae 
higher-performance aircraft. 
If you're concerned with selec- ap Rw oe See 
tion of oxygen regulators, liquid Bureau of Aeronautics ond USAF. Meets requ 


ments of MIL-R-254 Models for bot? 
low-pressure, goseous ond liquid oxygen 


2894 


This new-design regulat 


formance yet soves t 


oxygen converters and complete 


PIONEERING is our business 


West Coast Office 
117 E. Providencia Avenue 
Burbank, California 


Export Sales and Service , , eee 
Bendix International Division 
205 E. 42nd Street 
New York 17, New York 


Canadian Distributor 
Aviation Electric Ltd 
200 Lourentien Bivd DIVISION 


Montreal, Quebe 


AVIATION CORPORATION 





Now —another record for the G-E J47... 


1700 HOURS ALLOWABLE 
OPERATING TIME 
BETWEEN OVERHAULS 


New 300-hour increase for Boeing B-47’s J47-GE-25 powerplant helps 





Strategic Air Command increase flight efficiency still further 


TODAY POWERING OVER 75% OF SAC’S JET BOMBERS, the times original 1948 figure. General Electric engineers helped 


J47’s allowable time between overhauls has increased to 34 make that possible through 20,000 design improvements. 





Today —1700 hours between overhauls for General 
Electric’s J47-GE-25 jet engine. Installed in over 
1200 SAC B-47’s, the G-E J47 now has an “‘allow- 
able”’ greater than any other known axial-flow jet 
engine in operation. 

To the Strategic Air Command, now celebrating its 
tenth anniversary, each extra hour allowed B-47 en- 
gines can mean up to 500 air miles. G.E.’s recent 300- 
hour increase means 150,000 more miles (300 X plane’s 
average speed of 500 mph) of efficient operation for 
the Boeing aircraft . as many as 12 more long- 
range missions before the engines must be pulled. 


And performance records of General Electric’s J47 
continue to grow. The engine flies 5,500,000 miles 
every day in Air Force fighters and bombers. Since 
1948, the J47 has logged 10,500,000 hours in the air 
... has flown 5}4 billion miles. 

The J47’s record is one more example of G-E avia- 
tion achievements. But at G.E., the goal remains: 
more progress. When the J79 turbojet—G.E.’s newest 
and most powerful—joins Air Force and Navy squad- 
rons, it too will make a tremendous G-E contribution 
to U.S. aviation. General Electric Company, Cincin 
nati 15, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





1956 Piper Apache— Model PA-23 


New | 
Gulf Aircraft Engine Oil 


proved 5 ways betier! 


Improves internal engine cleanliness 
e Minimizes sludge and oil inlet screen deposits 
Lowers rate of parts replacement due to wear 
Has low pour-point for ease of starting, even in coldest weather 


Increases periods between engine overhauls 


Gulls great, nev cratt: Engine Ireedom from piston ring and valve 
—_\ Tee has been exter @Clyv flight Service i led tn *. reduced rockerbox coking. 


H | ; l tvne< 1 { 1 
in all Conventional types OF aircralt ¢ It simply means this—new Gulf Air- 


rines—not only Dy Gull, Dut by privat — . 
‘ I 7 craft Engine Oil gives vou maxinum 
7 } > 
operators, executive fleets and airlines a; , 
¥ efficiency and increased econ- 


They keep confirming these facts my through cleaner engine 


Cleaner oil inlet screens: remarkable 


Gulf Oil Corporation + Gulf Refining Company GULF 
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to operate ( urcraft 
evaluated 
the BIS Stability and Control 
rials, Flight Test uses a complete! 
nstrumented airplane Prior to 
t work, the 


sition rrol 


@ Dynamic longitudinal stability 
@ Maneuvering longitudinal stability 
@ Elevated control effectiveness. 
© Longitudinal trim changes. 
@ Static lateral—directional stability. 
@ Lateral and directional trimability. 
e Stability and control characteristics 
l ] ! | nang nd 
or 
@ Mach number effects 
@ Suitability of artificial feel 
nt led tem 
lor the BIS Aircraft and Engine P 
rman lrials the airplane mpt 
on and tati 
ty ] produ " 
@ Stall speeds ’ 
obtained | pacing aircraft 
@ Take-off performance including 
I m take-ort un and. take-off 
obtained from ph tographi data 
e Gross thrust available and required 
weights and alti 
udes to en 1 performance curve. From 
this V s. altitude curves are dete 
mined 


over a range of g 
t 


eClimb performance such as mini 
mum time to ¥rvice ceiling and best 
climb hedule Thus, Flight ‘Test 
pilots obtain specific data to judge 
whether or not th 
ontract guarantees 

The BIS Carrier Suitability Trials 
ire divided into the catapult launching, 

sted landing, barrier arresting and 


iirplane meets the 


carrier qualification phases Prior to 
flight, careful stati 
airplane gross weight, horizontal and 
of-gravity position and 

ire made. Catapult 
inding phases start at 


measurement of 


vertical cente! 


weights and _ speeds, 
maximum guaranteed 
ights, | ds and load factors 
These tests determine 
e Suitability of airplane catapulting 
ind arresting equipment 
e Dynamic and aerodynamic charac- 
teristics of the airplane after being 
( itapulted ind 
e Structural integrity after maximum 
load factor catapult and arrested landing 
tests 
The barri 


irrested 


irresting phase normally 


determines that the airplane has the 


correct geometry and clearances for 
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Faced with a 


fastening 


QUARTER-TURN 
FASTENERS 


They’re absolutely vibration-proof 
and cost you less...all ways! 





If vibration is creating fastening problems 
on your equipment you need Camloc ‘4 -turn 
fasteners . . . because the unique design of 
these fasteners makes them absolutely vibra- 
tion proof! Camloc '%4-turn fasteners not OR 
only hold fast but open fast... WING-HEAD 
And you save with Camloc, too, because ASSURES 
they are so easy to install, saving precious 

QUICK, 


POSITIVE 
LOCKING 
ACTION 


ONLY A 
QUARTER-TURN 
WITH SCREWDRIVER | 


close fast. 


time and labor, and fewer fasteners are re- 
quired for any given job. 

If you have a fastener problem, consult 
Camloc in the early design phases of your 
product to assure an efficient structure- 
fastener combination. 





Complete catalog information 
on the full line of Camloc 


m LO C fasteners is yours for the asking 
ZA FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 





Guidanee . Aezzss 


IN U.S. NAVY’S FIRST GUIDED MISSILE SHIP 


USS BOSTON, first of the U.S. Navy's guided missile cruisers, 
highlights another important advance in the continuing program of 
guidance systems development in progress at Reeves 


for the U.S. Navy Bureau rdnance. 


TON, born of successful experience 
1 USS MISSISSIPPI and USS NORTON SOUND, 
permits a new jegree ontinuous precision control 


of the ship-to-air 1 e fligi ath right up to the moment of impact. 


Reeves WOrK W t t h ay and J A f Force ROE Ss t 4 . to the 

earliest stag f their successful missile guidance programs 

If you are concerned with the ng of prime or sub-contracts in the fields of 
missile or aircraft guidance, radar, gunfire control, servo-mechanisms 

or computer ems of any e, you should investigate Reeves’ exceptional 


research, engineering and 


REEVES COMMAND GUIDANCE SYSTEMS 
REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America 
215 East 9!st St., New York 28, N. Y. 


INSTRUMENT CORPORATION 


TRVS6A 
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barrier arrests. If BuAer directs, actual 
barricr cngagements are made I hic 
carrier qualification phase ascertains the 
suitability of the new airplane to be 
taken to sea for its actual carrier tests 

The BIS Armament ‘Trials for fighters 
ire broken down into tests of automatic 
flight control equipment, fire control 
systems, fixed guns, pyrotechnic and 
chemical devices and missiles 

Armament ‘Test receives one Y modcl 
for BIS trials. Ground tests check 

e Ease of removal and replacement of 
cCuns 

@ Ease of loading, clearing jams and 
emptving cases of fixed guns 

e Effects of gun fire on fire control 
cquipment other ordnance equipment 
md engine operation. 

e Actuation time lags on release cir 
cuits of bombs and rocket svstems 

e Safety features for loading and un 
loading of stores 

eInterchangeability of  ordnanc« 
equipment such as bomb racks, rockct 
launchers and gun packages 

@ Adequacy of stowage, loading and 
unloading of chemical stores 

@ Adequacy, reliability, and general 
functioning of guided missile installa 
tions 

The airplane then is ready for opera 
tion of all armament svstems in the 
iI For the automatic flight control 
phase, the structural and functional 
suitability of the cquipment is deter 
mined after imposition of both positive 
ind negative flight accelerations repre 
entative of those expected in combat 
Phe ability of the equipment to con 
trol the airplane automatically through 
1 combat problem is iscertained 


Gun Accuracy 


l'light tests to evaluate fixed guns 
determine the adequacy, accuracy ind 
liability of the gun installation through 
ittempted 100% fireouts from sea level 
to within 2,000 feet of the service 
iling Particular emphasis is paid 
mv gun cffects on aircraft controlla 
lity or engine operation. Discrepan 
s such as muzzle flash at night, pit 
ting of canopy, gun gas concentration 
nd damage from cjected linkages at 
ircfulls observed 
If applicable, in iddition to checking 
the adequacy, accuracy ind reliability 
of delivering chemical stores, related 
problems such as the extent of contami 
ation of inhabited compartments by 
hemicals during dispensation are care 
fully measured 
Ihe guided missile phase insures that 
the missiles fit, can be carried and fired 
from the airplane properh The suita 
bility and reliability of the airplane 
s a guided missile platform are evalu 
ited under simulated combat conditions. 
Vhrough all of this flVing, Armament 
lest pilots compare the results ob- 
tained with the new against both older 
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Electronic equipment back in action 
at ‘‘tube-reheating’’ speed 


For aircraft and industrial applications 


It’s now possible to get electronic equipment back into service 
just as quickly as warm tubes reheat to safe operating tempera- 
ture... instead of waiting the full time required to heat cold 
tubes. Quick-action Radair timing relay starts operation minutes 
sooner when tubes have not completely cooled from previous 


operation. 


The Radair timing relay has a reset timed to the cooling rate of 
the tubes. It automatically recloses the plate circuit in the quick- 
est time that will insure full protection to the tubes and other 
electronic components. In radar equipment, quick-action Radai: 
is a vital safety factor. In transmitters and other industrial ap- 
plications, it cuts lost operating time. Available for use on 115V, 
100 cycle and 28V D.C. aircraft requirements. Send for FREE 
BULLETIN 815 containing a complete timing curve 

and full data on Radair. 


EAGLE TIMERS SAVE TIME © SAVE MONEY 


MAIL COUPON TODAY | 


-------------S=-- 


Eagle Signal Corporation, Dept. AW-556 
industrial Timers Division 


all EAGLE ! MOLINE, ILLINOIS 


Please send Bulletin 815 with complete timing curve 
and full data on Radasir. 


SIGNAL CORPORATION 
Industrial Timers Division 


MOLINE, ILLINOIS 
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RADAN* 


THE PIN-POINT NA’ 


JET LINER 


"A billion dollars worth of jet air liners 
“4 building—tremendously fast, fuel-hungry 


aifJiners. 
vital navigation problems these jets 
ms affecting both the safety and 


economy of commercial jet operations—have 

been solved by GPL’s RADAN Navigation 

Systems. 

ee RADAN Systems are the most accurate 
he irborne navigation systems an air line can 

uy. They are completely self-contained: 
a neither ground aids nor celestial fixes. 


1 work anywhere in the world, under ¢ 


ceivable conditions. 
DAN Systems enable a pilot always 
the quickest route to his destination 


keep satel in their air lanes, require less @ 
space, come in on-the-dot. Thus, by yalcing 
airport congestion and delays, RADAN will 
add to passenger comfort and satisfaction. 
Moreover, RADAN Systems cut flying time to 
a minimum—and every second trimmed from 
air time saves air lines many dollars. 

RADAN Navigation Systems are typical 
of the many notable components, equipments 
and systems that have resulted from GPL’s 
advanced technological resources and engi- 
neering skills. 

For further information, or help with a 
specific technological development problem, 
write to: 


GpL GENERAL PRECISION LABORATORY w:conronerce 


A SUBSIDIARY OF GENERAL PRECIGION EQUIPMENT CORPORATION hI 
. 


PLEASANTVILLE, NEW YORK 


PRS the GPL group whose activity is responsible for 
ye ating Send resume to een Manager. 





tandard An Assess 


instorms photographi 
data into a numeri 


fire control ystem’s 


t is the reanizatio 
issu that th VCI 
of black boxe 
planes manufactured proper! 
perate according to specifications ind 
tion correctly in the airplane. Pa 
ticular attention 1 paid to evidence of 
Itage breakdown, the formation of 
irk ircs OF Open flames and proper 
functioning of safety circuits. Repr 
ntative of the work donc 
¢ Communication equipment is tested 
t various altitudes and the maximum 
liable range for satisfactorv service 1 
dctcrmined 
eIkF equipment is flight tested fo 
ntenna patterns and range perform 
nce 
e Maximum ranges for various types 
xl sizes of targets and dropout of tar 
t at altitudes are determined for 
radars 
e Electronic navigational ecquipment 
of all types 1s tested, such as homing 
equipment, Loran, marker beacons, 
ge re mmni re 
nd direction finders 
@ Electronic countermeasures (ECNI) 
camel 


| 
ment cn Acad ft ISSUTC 


ng design riterions and that it 1 
yerationally suitabl 
@ Performance of Airborne Magnetic 
\IAD mobuov receive 
nar cquipm nit 1 
y¢ ly at sured Ove! 
ne targets and the 
npat vith that from other airplan 
llations 
e Acoustic level in the airplane at 


; 


1] 


at i It} ISUTCC 


for the 
f the BIS 
ae 


tcrmin 


icsign 
pt I equi ment of th 
gcncrating quipment 

ble t ipply this requirement 


ictual operating conditions, with 


xcceding recommended ratings 


Other Testing 

BIS Trials involve approximatel 
+) of the flight hours and efforts at 
Patuxent The remainder of the work 
cncompasses testing new enging d 
vclopments, experimental instruments, 
modified seaplane hulls, new fire con 
trol systems, improved electronics equip 
ent and similar developmental testing 
que sted by BudAer A ‘Test Pilot 
|’ raining Division also is under the ‘Test 
Center commander Whatever — the 
roject, Patuxent pilots flving their test 
flights have one objective. That is to 
nprove the planes delivered to the 


lect 
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Safeway -= 


ONE... 
or 


ONE 
THOUSAN 


Safeway 


WOVEN HEAT ELEMENTS 
are specially made 


to fit your individual needs 


A Safeway representative writes, 
phones, or if possible, visits each cus- 
tomer before blueprints are drawn to 
ascertain that we have all essential in- 
formation. As a result, every order, no 
matter how large or small, is filled ac- 
cording to individual specifications ... 
tailor-made to meet your most exacting 
requirements. 

An unceasing research program is 
further assurance that every unit pro- 
duced by Safeway, the pioneer in woven 
heat elements, is keeping pace with de- 
velopment in industry. 





Typical applications are for helicopter rotors, 
aerial cameras, heated pipes, and propeller 
blades. Many more include heating and de- 
icing units in aircraft and a variety of heating 
elements for molds, dies, trays, tanks 


» ovens 


and dryers in industry. 





For your copy of a fact-filled folder, write to: 


ELEMENTS 


680 NEWFIELD STREET ° MIDDLETOWN, CONNECTICUT 
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Here is an unbeatable combination—the Bendix 
Segmented Rotor Brake and Cerametalix* brake 
lining. 

These two were made for each other—literally! 
For Cerametalix was developed by Bendix for 
Bendix* brakes: then. the brake itself was pro- 
portioned to take full advantage of this new kind 


of lining. 


64 


BRAKES WITH 


NO FADE. The result is a brake that will not fade, fuse 
or lose friction, even when the linings run red hot. 
LESS MAINTENANCE. Adjustments are less frequent and 
linings last several times longer. 

NO WARPING. Cerametalix is a good conductor of heat. 
This, combined with the exclusive Bendix segmented 
rotor, eliminates warping and welding of friction 


surfaces. 















« 


SERAMETALIDN 


It all adds up to a new high in Bendix brake stator faced with Cerame- 

















brake performance—a brake that can —_'9!'*—9" entirely different kind of friction 
material that has amazing resistance to 


be depended upon under the tough- 
I I o heat and wear. As a result, friction loading 


est conditions from touch-down to gnd energy absorption can be approxi- 
the end of the landing run! mately doubled. — ee 


BENDIX civiscon SOUTH BEND 
DIVISION INDIANA Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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: “ Se he ee ae 4 ras . 
of > ee toh 4 


SMALL AIRBORNE BULLDOZER is used to move cargo off-loaded from [1-12 “Coach” in Soviet airlift to ice fioe bases North Pole 3 


and North Pole 4. Aircraft provide all logistic support for Soviet expeditions and are used for reconnaissance. 








, oo’ 
i. ‘ Pa 

p - 
7 July 15 “NORTH OLE-3 


ne + POLE ~*Aprii——— 








/ July I5 » /NORTH POLE- 


AS : ral ™ | THE “CAB” (DC-3) i 
®y /—— AB” (DC-3) is widely used to sup- 
<4 Ye , \ - ply Russian polar explorations. 
=, 0 “0, . 


ee “> 











year NP-3 drifted past the pole and headed into the Greenland Sea, covering 1,400 miles. 


LEADERS plan geophysical studies. 
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PORTABLE combustion heater is used to ready [1-12 for starting. SLED DOGS and “Hound” helicopter are used for short-haul work. 


Air Support Vital in Red Polar Operations 


Nearly two years of recent polar operational experience are built because of interest aroused by the discovery in 1948 of 
behind the Soviet antarctic expedition for the International the underwater “Lomonosov Ridge” extending from the New 
Geophysical Year. ‘Two permanent drifting ice floe bases, estab Siberian Islands to Greenland and Ellesmere Island. 
lished near the North Pole in April 1954, apparently were in Russia is also currently using aircraft to supply a number 
operation throughout 1955. The bases, called North Pole 3 of towns that have recently been established along the northern 
and North Pole 4, were completely dependent upon airlifted sup coast of Siberia and for iceberg reconnaissance along Russia's 
plies. Exploration teams were largely airborne. The bases were northern sea route. 


cs 


» & 
Ya 


THE LAZ-69 LIGHT TRUCK is the Russian equivalent of the jeep and can be airlifted by the “Hound” helicopter. 
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Airborne Weight, 


Strength Study 


Recommended by Engineers 


By Irving Stone 


San Diego—A recommendation that 
the Department of Defense make a 
study to determine the dollar value of 
establishing minimum weights in ai 
borne components was made at the 
15th Annual National Conference of 
the Society of Aeronautical Weight En 
£inee;rs. 

Cc. 1 
gineering Weight Section 
pervisor, told the 125 engineers attend 
ing the conference that 
data to be analyzed in such a project is 
wWailable to the Department of Defense 
than to individual contractors 

Baer suggested that operations analy 
sis engineers of various companies gather 
cnough data on some aircraft and weap 
1 preliminary weight 


Baer, Northrop Aircraft’s En 


issistant su 


more of the 


ons to permit 
ost study such as made at 
Northrop on the Scorpion F-89D. The 
Northrop study showed how the valuc 

pound of weight varied b« 
times the 


was 


four and ten cost of 
in airframe pound 

Boeing Airplane Co.’ 
mparison studies, D. D. Cox 


hief of the 


manufacturing 

Discussing 
material « 
} unit 


weight company’s S« 


said titanium alloy in 


combination or in 


ittle “Division, 
skin-and-stiffener 
sandwich form is superior to steel on 
1 strength/weight basis at clevated tem 
for long periods 
this he 
long-range super 
urcraft of the future should be 


illovs 


peratures up to SOO! 
of exposure. Because of 
Boeing believes the 


said, 


soni 
built of titanium 


Titanium Competitive 


Boeing studies also have shown that 
titanium alloys are 
strength/weight basis, 
illoys for certain primary structural ap 
plications on present day aircraft de 


competitive, on a 


with aluminum 


signs 
lor the thin wings re 
sonic flight, Cox 
offered 
idvantage over 


onstruction 


quired for super 


said sandwich con 
considerable weight 


skin ind 


bec 1us¢ 


struction 
mventional 
Vhis 
] 

' 


stringer ¢ 
the bulk of the material i 
the surface of the wing, giving a greater 
he 


ited nearer 
nN depth istance 
Another advantage of th indwich 


onstructio1 





Design, Test, Redesign 


“One of enginecring’s most impor 
tant roles in missile development is 
in convincing people who are not in 
engineering that we do not have in 
finite knowledge; that we must de 
construct and test, and then 
redesign, reconstruct and retest in 
several cycles, then finally flight test 
the article,’ Dr. W. F. Ballhaus 
Northrop chief engineer, told the 
weight engineers. 

“We must expect failures in the 
program, but must define 
the problems clearly, recognize and 
solve them, so that ultimate capabil 
itics of the system can be realized.’ 


sign, 


ilways 











Cox said the higher thrust 
used for supersonic flight aggravate the 
noise pres 
structure. This can 

location of en 
mav have to b 
withstand 


cngine 


problem by causing more 
sure on aircraft 
greatly influence the 
oink Also, 


idded to 
tional 


weight 
structure to iddi 


NOs pressure 


Closer Cooperation 
R | Knight, Goodvear 


‘orp. aerodvnamicist, urged 
weights « 


Knight 


peration between the 


nd the aerodvnamicist 


XB-47D Testing T49 Engines 


I'wo Boeing XB-47D Stratojets are continuing the flight test program of Curtiss-Wright T49 turboprop engines. The T49s are mounted 
Refuelling receptacle is open on this XB-47D 


inboard, each replacing two General Electric J47 turbojets. Outboard J47s are in place. 


indicating that tests have been conducted using refuelling techniques 
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CUCULTLOULU SOLVES ANOTHER 
POSITIONING PROBLEM! 


PROBLEM: SHORT ACTUATOR SPACE 


SOLUTION: THIS NEWLY DEVELOPED 


TULULEMLLDAL EAGT TMM RE EC CC GR ds 


MULTI-EXTENDING b/b SCREW EXTENDS 


SAGINAW SEVERAL TIMES ITS RETRACTED LENGTH 
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- RETRACTED > 


=== 008 97 EXTENDED 
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FULLY EXTENDED 


Now, the pioneer in the development of the PLUS ALL THESE PROVED 
precision ball/bearing screw and spline offers SAGINAW ADVANTAGES 


you another great engineering advancement: . 
a practical and dependable solution for your most eel , MA CALS Ss eal & at : 


difficult actuator space problems! 


The Saginaw Multi-Extending b/b Screw is the 909 efficiency guaranteed 
answer design engineers have been seeking for ot Requires up to 4/5 less torque 
years because: than Acme screws 


1 It provides extended lengths in approximate : Less drain on power supply 
multiples of its retracted length Conserves space and weight 


2 It will carry a far higher load than any other 7 Operates dependably at ex- 


telescoping device in its class : treme temperatures 
3 It is far more practical and troublefree than - Functions perfectly with 


previously available telescoping units only initial lubrication 


4 It assures dependable, precise positioning MAIL COUPON TODAY FOR NEW 
within thousandths of an inch ENGINEERING DATA BOOK ¢ 
<= 


Saginaw Steer ng Geor C s 


| tengo *& 
. ’ ° ° : — » . i Ball Bearing Screw & Spline Operation “~/ 
Can be built in a wide range of diame- General Motors Corporation 


ters and extended and retracted lengths Dept. 5B, Saginaw, Michigan 


' Please send your b b Screw and b b Spline Engi 
neering Dato Book to 
« (b> Nome—Title . ——— 
Firm 
. 2 | ” - sa - 
CLQUAUUOQUULW "(Beans J Crear 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS « Saginaw, Michigan 

















The Nike needs 


Tue Nike—deadly ground-to-air guided missile—requires fins that are 
light, strong and accurate. 
Kaiser Aluminum forgings meet the rigid specifications on all counts, with 
1 surface finish so satisfactory that no machining is necessary! 
These are the dimensional tolerances and surface finish requirements for 
the fin: 
DIMENSIONAL TOLERANCES SURFACE FINISH 


A 


























aos. 


; a 


Kaiser Aluminum torges them! 


Extremely complicated parts can be forged by Kaiser Alu- 
minum to close tolerances, with smooth surfaces that need 
no costly finishing 

If you have a part that must be light and strong, with close 
tolerances, think of Kaiser Aluminum forgings. 

A Kaiser Aluminum engineer will be glad to help you at 
no oblig ition 

For complete information, contact any Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alumi- 


— a 


num & Chemical Sales, Inc., General Sales Office, Palmolive 
Bidg., Chicago 11, Illinois; Executive Office, Kaiser Bldg., 
Oakland 12, California 


Kaiser Aluminum 


setting the pace—in growth, quality and service 






No, the SUN never sets 


on a Dallas Airmotive engine. In the past six years, 
Dallas Airmotive has overhauled more than 8,000 


airplane engines for commercial, business, 
executive and private flyers, scheduled airlines, 
the United States Air Force, the U. S. Coast Guard, 
the Civil Aeronautics Administration and 
friendly foreign governments. 
These 8,000 Dallas Airmotive overhauled engines 
are reliably serving all over the world. 
Each day’s sunrise finds more than 1,600 
of these RELIABLE Engines 


ready and willing to go to work. 


ad 


6114 FOREST PARK ROAD ° 377 e DALLAS, TEXAS HOME OF RELIABLE ENGINES 











the 
in airplane-tvpe missil 


cighing approximately 10,000 Ib. 1 
lt 


sults approximately in a 27 longer 


coff run, a 13% decrease in sea leve 
of climb, and 5 reduction 
lut iling 

The same 10 weight increase, pre 
ig fuel load is constant, results 
duction in range of 12 


Altitude Reduction 
eferring 

t, Knight pointed out that a | 

ise in structural weight will resul 

reduction of about 10 In pcak 

ide attainable. On the other hand 


uid that if structural weight wet 


pared by as much as 50°, enabling p1 
pellant content to be increased fron 
‘ to 90 f total rocket weight 
peak altitude could be increased bi 
bout 85 Attainment of this ideal 
condition represents a real chal 
weight nd structures engi 
rs working on preliminary design of 
ket mussil Knight said 
Knight lso assigned accurac 
ments tor the following param 
honzontal location of C.G 
: lateral and vertical C. G 
L in. for rocket-boosted aircr 


1 values, 7; mM 


pal axis produ t ol 


; 


tion by weight penalty 


Test VTOL Engine 


First qualification run on a jet control and 
propulsion system for the Ryan X-13 
VTOL aircraft has been completed in the 
company’s new vertical test cell. The com 
plete powerplant installation, including the 
systems for control in the vertical attitude 
and during transition, was operated for 25 
hours: five hours in the horizontal position, 
15 hours in the vertical position and five 
more in the horizontal position. Control 
mav be provided through vanes in the tail 
pipe or by mounting the last segment of 


the tailpipe on powered gimbals. 
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gross weight of 


ring to a high altitude sounding 


Delavan . . . designer and manufacturer of 
fuel nozzles for Pratt & Whitney Aircraft’s 
J57 turbojet, powering the Convair F102, 
supersonic interceptor. Delavan has brought 
unprecedented nozzle performance to the air- 
craft industry. 


DELAVAN Mfg. Co. 


GRAND AVE. AND FOURTH ST. 
WEST DES MOINES, IOWA 








tHE piLor’s herd Waad 
FLIGHT DESK 


Selective lighting 





@ Holds let-down charts 
en-route charts, flight logs 


FOLDS FLAT 

one easy push 

@ installs in all types 
of aircraft 








Keeps “eyes front 





Material organized 
Write for 
folder #3-W 


JEPPESEN & CO. 


Stapleton Airfield * Denver 5, Colo 





SYSTEMS CAPABILITY 


—where to look for it! 


For systems work, at the discussion stage particularly, 
you must look beyond narrow fields of capability. The 
norm should be a company’s past and present  per- 
formance in all the technical fields and branches of 
industrial science systems work calls upon today. 

The more deeply rooted you are in all the things of 
which systems are comprised, the better able you are 
to produce completely dependable systems. 

Bendix has an engineering and research staff of over 


9,000 with an exceptionally broad range of technical 
abilities. 

Over $80 million was expended on engineering and 
research functions in fiseal 1955. 

Twenty-four widely dispersed manufacturing divi- 
sions located coast to coast employ 50,000. 

The Bendix Systems Planning Group at headquarters 
in Detroit coordinates major systems work and gives 
you a single, centrally located contact. 


Bendix offers exceptional capabilities 


Because Bendix is more 
deeply rooted in all the 
things of which 
systems are comprised, 

D fo witatpaiioa-tsts 


in every phase of systems work 


DISCUSSION + CONCEPTUAL DESIGN 
* ANALYSIS * RESEARCH & DEVELOPMENT 


¢ PROTOTYPE DESIGN & MANUFACTURE 
to produce completely 


DEPENDABLE 
SYSTEMS 


* ENVIRONMENTAL & OPERATIONAL TESTS 
¢ SYSTEMS PRODUCTION + SUPPORT 
& FIELD SERVICE 


Bendix” 


AVIATION CORPORATION 
FISHER BLDG., DETROIT 2, MICHIGAN 





























Grumman’s TF-1 utility transport (left) is a conversion of the operational S2F-1 sub hunter-killer (right). 
replacement of the S2F’s extensive anti-sub weapon system by either rearward-facing seats or cargo racks. TF-1 also has modified fuse- 
lage shape and four feet more span on the horizontal tail. TF-1s have been assigned to Fleet Logistic Air Wings as carrier re-supply 


Sub Hunter Into Transport 


aircraft, replacing old Grumman TBF single-engine torpedo bombers. 


concept for preliminary design was dis 
cussed by R. L. Hammitt, Chance 
Vought Aircraft, Inc. This concept per- 
mits a detailed weight analysis of spe- 
cial design features as well as for the 
structure This approach also 
illows the evaluation of weight effects 
of temperature and_ stiffness require- 
ments, material types and structural 
irrangement. 

Hammitt defined basic structural 
weight as the optimum structural mate- 
rial required to form the actual contour 
ind to resist the overall critical applied 
excluding local loads. This 
determined by analytical 


basic 


loads, 
weight is 
methods 

Weight penalties for special design 
features such as landing gear, produc- 
tion joints, control surfaces, high lift 
devices, etc., are determined by em 
pirical methods, Knight said. 

Suggestions for possible weight sav 
ings in landing gear strut design were 
offered by V. N. Forsgren, weights 
group supervisor with Bendix Aviation 
Corp.’s Bendix Products Division 
gren said external lugs should be 
grouped to facilitate machining, and 
slightly additional fork thickness should 
be allowed, instead of greater width, to 
obtain lighter fork sections. 

He also pointed out that the airframe 


lors 
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builder should place more reliance on 
a strut builder's greater design experi- 
ence to produce the lightest strut con- 
figuration. 

Weight savings can be realized by 
the elimination, where possible, of the 
compression mechanism for shrinking 
the strut for retraction, Forsgren said 

Use of high speed digital computers 
to solve wing structural weight prob 
lems was outlined by Dr. H. H. Dixon, 
Douglas Aircraft Co., Santa Monica 
This technique, Dixon said, allows a 
detailed weight analvsis of the wing 
structural box, including the combined 
effects of shear and bending occurring 
in multiple loading conditions 

Without the use of high speed digi 
tal computers, he said, the 
this tvpe of investigation would not b« 


scope of 


feasible 

Used on the DC-S jet transport de 
sign, the computer analysis permitted a 
rapid evaluation of the necessary com 
promise between structural weight and 
wcrodynamic characteristics of the wing, 
Dixon said 

Ihe need and opportunities for grad 
uate engineers in the field of weight 
control for the specific duties of weight 
research and = development, weight 
analysis, and project weight supervision 


was stressed by O. A. Kelley, Jr., proj 


Major change was the 


ect weight control engineer, Chance 
Vought Aircraft, Inc. He emphasized 
that weight control engineering should 
be promoted and publicized in the col- 


leges as a special field 


Convair Dedicates 
Model Towing Basin 

San Diego—Convair Division, Gen- 
cral Dynamics Corp., recently dedicated 
1 300-ft. model towing basin section of 
its proposed $800,000 hydrodynamics 
laboratory. 

The present unit will accommodate 
models up to § ft. in span, which can 
be towed bv the electric powered ir- 
iage at speeds up to 100 ft./se 

When completed, the facility 
have 700 ft. of with a 
100 ft. by 100 ft. turning section in the 
entcr where artificial waves 


towing basin 
ind mixed 
sea conditions can be created 
Stainless Use to Grow 
In Supersonic Aircraft 

At Icast 50 of future supersonic 
tircraft and engines will be fabricated of 
stecl, Republic Stcel 
predicts. ‘To meet increasing demands 
for the metal, the 
increased its capacity 18%. 


stainless Corp. 


recently 
Last year 


( ompany 
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Fibermold 
Quenches 
Fuel-Thirsty Planes 
for 


FLIGHT REFUELING, INC. 


Fibermold casts of high-impact plastic, 
the funnel-shaped Drogue that is of 
focal importance in mid-air refueling 

for Flight Refueling, Inc. The 
Drogue, at the end of a length of hose 
trailing from the tanker, stabilizes the 
flight of the hose, and its 30-inch diam- 
eter provides a sizable target for the 
the fuel-thirsty receiving 


plane Fibermold is proud to make 


Probe on 


this contribution to the extension of 


flight range and payload. 


Fibermold puts its diversified experience 
to work producing high-quality, low- 
pressure laminates in volume for the 
aviation industr) Our sales engineers 
are prepared to assist you in designing, 
developing and producing aircraft struc- 
tures fabricated of high-grade plastics 
...f0 meet your specific requirements. 


“Behind the Scenes” ... sa 


complete digest of 

Hampden Brass'’s expe- a 
rience, equipment and 

facilities. 


Fibermold 
DIVISION 
Manufacturers of 


High-Grade Reinforced Plastics 


——& 


Send for brochure, 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 
262 Liberty St.-«Springfield, Mass. 


Producers of Non-Ferrous Sand, 
Permanent Mold & Die Castings 


it manufactured 22,3 tons of the 
metal. It estimates that it supplies 20 
of the market. 

l'o handle adequately the heats gen 
erated by skin friction 1.500 mph., 
Republic recommends pe 301 stain 
less containing 17 romium and 

nickel. For jet engi 
I'vpe +10 is useful to S00 deg., ‘Type 
321 or Type 347 to 1,400 deg. Above 


1.400 deg., | 


ipplications, 


[ype 310 is recommendec 


Portland Copper to 


Build GE Assemblies 


\fterburner and flameholder assem 
blies for the General Electric J79 will 
be built by Portland Copper & ‘Tank 
Works, Inc South Portland, Nk 


which did development WOrK Produc 
tion contract totals $3 mullior 


F-102A Bulkhead, Wing 
Spar Forgings Assembled 


Fuselage bulkheads (above) and wing spars 
(right) for F-102A all-weather jet inter- 
ceptors are assembled in San Diego, Calif., 
plant of the Convair Division of General 
Dynamics Corp. A total of eight parts for 
the delta-wing F-102A supersonic inter- 
ceptor are made from heavy press forgings 
manufactured by the Wyman-Gordon Co. 
and the Aluminum Co. of America. Early 
F-102As used blocker forgings until heavy 
press forgings were available. These giant 
forgings reportedly save 273 parts and 3,200 
rivets and more than 100 pounds of weight 
in the F-102A. Convair plans to use 18 
heavy press forgings in the new, faster 


version of the F-102A, the F-102B. 


Lockheed Develops Test 
For F-104 Tail Surfaces 


\ cheap  optic-geomctric 
f measuring control surfac« 


method 
respons 
has been developed by Lockheed for 
hecking the F-104A tail surfaces with 
uit expensive test sets 

Ihe method consists of placing 
large mirror outside the hangar door in 
1 position to reflect sunlight onto a 
mall mirror attached to the flving tail 
Movement of the light spot reflect 
from the small mirror to the hang 
vall can be measured and translated t 
how the angular deflection of the su 
face At the distance from the wall 
used in Lockheed’s tests 1 deflection 
of one degree will move the light pot 
2 Deflections as small as 
of arc can be measured 


> inches 


three minutes 





al Represe 








IN CANADA 


n Principal Cities 1 


AEROQUIP 


a 


and Abr 


CANADA 


ad. Aeroquit 


LTD 


Prod 


Judge 

a Product 
by 

its Users 


Newest Navy supersonic fighter is the 

slim, trim Chance Vought FSU-1 

Crusader. In keeping with the F8U-1’s 
advanced design is its use of Aeroquip 

601 Lightweight Engine Hose for oil, utility 
and power control systems; and 617 
Lightweight Air Frame Hose 

for suction lines 


\eroqui Op 


Aeroquip Corporation, Jackson, Michigan e Aero-Coupling Corporation, Burbank, California (A subsidiary of Aeroquip Corporation) 


TORONTO 15 ONTARI 


are fully Protected by Patent A 









HOW TO CUT cosTs 


— 





OAST-TO-COAST 


Another first for American... nonstop coast-to-coast aircoach service on the DC-7, 





world’s fastest airliner. Here again is dramatic proof of the double economy of 
today’s air travel-economy in both time and money. For only $99.00, American’s 
“Royal Coachman” will whisk passengers across the continent in less than 8 hours. 


Sinclair Aircraft Oils help make flying economy possible. For more than 20 years, 
American Airlines has had proof that Sinclair Aircraft Oils contribute to keeping 
maintenance costs at ground level, performance sky-high. American uses Sinclair 
Aircraft Oils exclusively. 


Today, 45% of the aircraft oils used by major scheduled airlines in the U.S. is 
supplied by Sinclair — proof of Sinclair’s quality and economy. You can depend 
on Sinclair! 


AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 








The 
ROLLS-ROYCE 
DART 


propeller turbine aero engine 
powers the 


FOKKER FRIENDSHIP 


ROTLTLS-ROY ¢ LIMITED YE RBY - NGLAND 

























Supermarine N.113 
Carrier Trials 


Vickers Supermarine N.113 jet fighter, 
designed to carry an atom bomb, is about 
to touch down on the carrier HMS Ark 
Royal (above) on its initial carrier trials. 
Powered by two Rolls-Royce Avon engines, 
the British Navy fighter is about to engage 
arrester gear (above right). Engines are run 
up (right) while Supermarine is on the Ark 
Royal's steam catapult. Trials were com- 
pleted successfully. Prior to the carrier 
qualification trials, the aircraft was tested 
it the Royal Aircraft Establishment. Its 
irester gear was initially tested there (be 
low). The aircraft with its hook lowered 
was taxiied at increasing speeds into the 
arrester wires. Deceleration was recorded 
and strain gages measuring the forces to 
which the arresting wires are subjected. 






_ ROYAL NAVY 
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OTHER TITEFLEX PRODUCTS 


f° git Be: 
Quick-Seal 2 Flexible Precision ignition 
Couplings Metal Hose Bellows Harnesses 


TITEFLEX, INC. 

517 Hendee Street, Springfield, Mass. 

Please mail me descriptive literature as follows 

= Lightweight Flexible Hose made of Du Pont TEFLON 

| } Titeflex Flexible Metal Hose 

[|] Titeflex Bendable All-Metal Pipe 

[}] Titeflex Ignition Harnesses 

Would like to see a Titefilex Service Engineer — without placing us 
under any obligation |_| 


Title 








Company 





Address 








ee 


AVIATION 


For over 20 years Titeflex has stayed 
in the lead as a foremost maker of 
flexible metal hose, bendable metal 
pipe, ignition harnesses and other avia- 
tion engine and airplane components. 
Today—more than ever—we have the 
experience and physical resources to 
help you solve any aviation conveying 
problem. 

ALL Titeflex Aviation Products 
MUST Set Highest Known 
Standards. Quality control is not just 


*Du Pont trademark for its tetrafivoroethylene resin 


QUALITY CONTROL, 
VARIETY, MIL-H-5511 
SPEC TESTS 


1. TITEFLEX manufactures flexible 
hose, made’ of Du Pont TEFLON, 
from start to finisth—makes the 
innercore, makes and fits the coup- 
lings and metal braid. 

. When called for, TITEFLEX sup- 
plies both mechanical and swaged 
fittings for on-the-spot assembly. 

. TITEFLEX Lightweight Flexible Hose 
measures on all counts up to Mil- 
H-5511 specifications. 
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a phrase at Titeflex—it’s a “‘way of life” 
on which the life of others often de- 
pends. If your aircraft conveying prob- 
lems have become complicated by the 
extra stresses of jet-age temperatures, 
pressures and vibration, we have the 
manpower skills and every other facility 
to assist you. The same applies with 
equal force if your operations are still 
largely confined to reciprocal engines. 
For more information of your choice, 
just fill in and mail coupon at left. 


OPERATING CHARACTERISTICS 
OF NEW 
LIGHTWEIGHT HOSE 
@ Functions fully in a temperature 

range of —100°F. to 500°F. 


@ Withstands pressures from 600 psi 
to 3000 psi (1%" to Ye" hose). 

@ Chemically inert to synthetic lu- 
bricants, hydraulic fluids. 

@ Will not crock or chip; will not 
cause lines to clog. 

@ Sizes Ye" to 1%", with or without 

standord fittings, 
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for the Most Complete Line of 
FLEXIBLE HOSE AND ACCESSORIES 


Now ... TITEFLEX Helps Outwit 
Jet-Age Stresses with Lightweight 
Flexible Hose made of Du Pont 


TEFLON* Only Titeflex offers complete 
manufacturing facilities under unified con- 
trol with a combination of Teflon hose, metal 
hose, rigid and bent pipe and components 
that may enter into the engine system. If your 
conveying problems are now complicated 
by higher temperatures and pressures . . . 
if your assemblies are too bulky, heavy or 
turning obsolete .. . if you are, in short, 
looking for the one best solution to these. 
tricky problems—you need this new fype 
chemically inert hose with an innercore of 
tough, resilient TEFLON ... and reinforced 
with Titeflex metal braid. 
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NOW-30 DAY DELIVERY! 


Thirty day delivery for the precision Giannini Model 36128 Rate 
Gyro is Real News! 


This is the instrument that made Giannini First Source for rate 
gyros on the Navy’s newest and fastest supersonic day fighter 

and is standard equipment on many other high performance Agpteation: 

aircraft and missiles. A carefully planned production schedule cuted Wushe berm 
based on confidence in the future of this proven instrument Ration 

permits the unusually short lead time of only one month for Ranges from +15° /sec to +-200° /sec 


delivery of the complex Model 36128. Precision potentiometer output to 70V! 
Linearity 1.5% or better 


This rugged (40g shock!) instrument is available in standard 115V or 200V 3-phase 400 cps rotor 
ranges from +15°/sec to +200°/sec. Electrical output propor- = oe spe ep 
“ rae . %. ae hese PR UE od ermostatically controlled heater 
tional to rate is prov ided by a precision potentiometer w hich can 40g shock (up to 100¢ available) 
supply high level output up to 70v requiring no amplification for 
most applications, and no demodulation where a dc signal is 
desired. Linearity is 1.5% or better. This small, 2-inch gyro can 
be obtained in a special, ruggedized ver- Gyro DIVISION 
sion capable of withstanding shock up to 
Og! C ste specifications < a- 
10 dg oe ; gee oe and dete P NEW YORK 1,NN.Y., Empire State Bidg., CHickering 4-4700 
tions are avaliable at Giannini sales SS CHICAGO, Iil., 8 So. Michigan Ave., ANdover 3-5272 
Offices. Write for Bulletin 36128. PASADENA, Calif., 918 E. Green St., RYan 1-7152 


Engineering positions are open at several Giannini locations for career-minded young men—write for details 


Giannini 
Standard Model 36128 


G. M. GIANNINI & CO... INC. 918 EAST GREEN STREET*+ PASADENA, CALIFORNIA 
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an aircraft ECM operator “to determine 


Predictions for Reeord Electronics the direction of intercepted radio ot 


_ - radar signals.” The — gegen 
‘ * r I | R { ~ visual indication on a cathode ray tube 
Sales Upheld by mancia epor 5 of the relative bearing of the radiating 
; source. The company said it holds four 
By Philip J. Klass ported its first quarter sales reached R&D countermeasures contracts. 
$12,155,019, 35% over 1955's first Che firm also noted that it is develop 
Mushrooming sales and profits re- quarter. Net profit after Federal taxes jing a “pulse-doppler, moving target 
ported by a number of avionics-clec- was $467,994, or 64 cents per share on — yadar for guided missile search and track 
tronics manufacturers on 1955 and first- 726,542 shares outstanding. This is a ipplications. Modifications of the pulse 
quarter 1956 operations lend support to 51% increase over 1955's first quarter. doppler radar make it possible for the 
the predictions by officials of Radio Company backlog is approximately operator to distinguish between an in 
Corporation of America and Hoffman $35 mullion, a figure expected to in- dividual, a group of people, as well as 
Electronics Corp. that their sales will crease “substantially” in the next few moving vehicles. This new radar de 
double in the next five to 10 vears. For months, according to H. L. Hoffman, velopment offers a wide variety of pra 
example president. Present military backlog, _ tical ipplications in area surveillance 
¢ Hoffman Electronics Corp. reported covering 1] major production contracts for commercial as well as military appli 
first quarter profits up 51 from last and 22 research and development proj- cations.” 
year ects, represents 1S-month productivity 
¢ Servo Corporation of America re- at present levels. 
ported 1955 profits before taxes up The firm, which also is active in for- In the field of missile guidance, the 
69% ward scatter communications and the company said it is working on projects 
e American Bosch Arma Corp. first production of single sideband converters involving the launching, intermediat« 
quarter sales and profits were 25% and for the Military Services, reported that and terminal guidance phases. It re- 
25%, respectively, above last vear's first “some of (its) most exciting develop- cently established a new infrared divi 
three months ment work . .. involves the transmission — sion in its engineering department 
® Radio Corporation of America showed — of signals to and from outer space. Al- Pointing out that Hoffman has had 
7% first quarter gain with a modest in- | though this work is highly classified... 1,200 percent increase in sales during 
crease in profits we arc working on projects which en- the last decade, the firm’s president 
. compass communications through the said it hopes to double its present vol 
Hoffman Electronics ionosphere and troposphere as well as ume in the next five years. 
Hoffman, which is producing airborne — on satellite projects such as Vangward.” The shorter production runs and 
Facan sets and test equipment, and Hoffman also is working on an air- greater complexity of military equip 
APG-30 airborne range-onlv radars, re- borne system, the ALA-6, which enables — ment indicate that “any company whicl 


Infrared Department 





AIRWAY PROGRAMS Fiscal Years 1957-196! 


CUMULATIVE NUMBER OF FACILITIES | MILLIONS OF DOLLARS F.Y. 1957. 196! INC 
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FEDERAL AIRWAYS PROGRAM of nearly $1 billion for the next five years includes $246.2 million for equipment and establishments, 
$730.9 million for operation and regulation. Approximately $60 million is to be spent on 73 long-range and 162 secondary radar 


installations. 
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WORLD WIDE SERVICE ON A SYSTEMS BASIS 


\s flight systems have become more complex, speeds 
higher, space and weight-saving more valuable, the 
increasing rate of technical progress in the aircraft 
industry has created a serious problem: 

Keeping its products up to top level of operational 
effectiveness—and in the air—has become a major re- 
sponsibility of the prime contractor. 


Martin has been working on that problem for many 


, Nh - A 


~+ 





years; and the result is a new kind of service organiz: 
tion and systems method which now provides for th« 
maintenance of all Martin products—from the con 
pany’s assembly lines to operational flight lines any 
where in the world—at peak effectiveness and with 
maximum availability. 

It is service on a systems basis, and already it’s set- 


ting a new pace in the industry. 


et ie 
MIVA 74 FET A ae 





to maintain the same volume im 


= 1? 
157 will need three times the engi 


complement that was required 
Hoffman said 


In recognition of this 


ecring 
» 1950.” 
trend, thx 
mpany plans to construct a new en 
incermng building to provide enough 


pace “to triple our engineering force 


ithin the next 18 months.” 


Servo Corp. 


Servo Corporation of America, East 
Coast designer and manufacturer of 
vo, infrared, communicatoin§ and 
avigation instruments and systems, rc 
1955 $4.134.000. an 
1954. Net profit 
$552,966, was up 69° 


share, 


yorted sales of 
increase of 18% over 
before taxes, 
ver 1954. Net earnings per 
$94,791 outstanding, were 55 
1954 and up 


iscd on 
$3 from 


1953 


nts, up 
U0 from 

At the close of 1955, Servo’s 
sets were $2.6 million, an increase of 
1954 W orking capital 


whed $1.4 million, a 450% increase 


current 


) OVCI 


American Bosch Arma 


Snapping back quickly from the ef 
fects of its recent strike, American 
Bosch Arma Corp. reported first quar 
r sales of $25,170,749, up 25% from 
This, cou 


| 


155’s first three months 
‘led with special tax credits in the 
mount of $214,070 produced a net 
after taxes of $1,039,860, up 


1955 


income 
5 from 
Earnings per share, on 1,740,037 out 
tanding, amounted to 558 cents, up 
29% from last vear. The company 
declared a 25 cent dividend on April 12. 
For the full vear of 1955, the firm 
reported its profits reached $3,353,568, 
n increase of 32% over 1954, despite 
1% drop in gross sales which ran 
73.805.025 
Ihe company, which holds sizeable 
production contracts for the MD-9 fire 
mtrol svstem used to defend the B-52, 
ictive in the inertial guidance 
$25 million boost in 


nd 1S 
field, received a 
backlog during the first quarter of 1956 
or a total of $195 million. This com- 
pared to an $86 million backlog at the 
tart of 1955 


RCA 


Radio Corporation of America, which 
last vear joined the 28 U.S. companies 
that gross more than a billion dollars 
mnually, reported first quarter sales of 
$274.848.000 a 7 
first three months. Profits were $23,- 
395,000 before taxes, $12,727,000 after 
ibove the same 1955 


increase over 1955's 


taxes, roughly 1‘ 
quarter. Earnings pet 
for the first quarter 
versus $4 cents for last veat 

RCA predicted its 1956 deliveries to 
the Government will run close to $230 
The company said its backlog 


share 
cents, 


common 
were $5 


million 
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of Gove 


S$? 5 


rnment 
million 

Chairman of the Board 
off predicted the clectroni industi 
will doubl 


ness by the end of the next decade and 


RCA’s business will exceed $2 billion 


its present $1] billion busi 


Consolidated Electrodynamics 


A West Coast instrument manufac 
Consolidated Electrodynami 


showed a 94 mcrease im 


turcr, 
Corp., , 
sales over 1954 with a vear-end total of 
$17,124,429. Net 


$803.69¢ 


earnings after tax 
were ipproximately 5 b« 
low 1954, while per share carnings wet 
S5 cents, approximately 10 under 
last year’s figure The 
143,559 shares outstanding, 


company has 
in increas¢ 
of approximately 6% over the previous 
vcal 

ittributed t 
engineering costs 
However, 


last six months of 


Lower cCarnings were 


higher research and 
nd increased competition 
net earnings for the 
the vear were 54 cents per share, th« 


highest for any six-month period 


Thomas A. Edison 


An East Coast aircraft instrumenta 
tion maker, Thomas A. Edison, Inc., 
reported hirst-quarter sales of $9,559, 
486, an increase of 11% over last vear’s 
first quarter. Profits after 
$382,575, up 19 over last vear. Per 


taxes were 


share carnings were 71 cents on 504,164 


the new 


FC-3500 


TANK 


CAP 


% Removed with only a 35° turn 
% Weighs only .43 Ibs. 

% Opens safely under pressure 
* Full 3-inch opening 

% Lever action design 


The first tank filler cap to successfully 
pass all test requirements of MIL-C-7244B 
(ASG) applicable to fuel, oil, alcohol-water 
Write for 
new FC-3500 flush 


and hydraulic reservoirs. 
data sheet on this 


mounted cap. 


GABB SPECIAL PRODUCTS 


‘ XR LULL J™™ 


FILLER 


General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 
Voltmeters and Ammeters 
Frequency Meters 
Woatt-Vor Meters 


Line Test Sets 


ENGINE SPEED 


Tachometer Generators 


Tachometer Indicotors 


POSITION 


Transmitters 


Indicators 


FUEL FLOW 
Transmitters 
Indicators 


Power Supply 


NAVIGATION 


Directional Compass Systems 
Remote Compass Transmitters 


Gyros 


LIQUID LEVEL 
Transmitters 


Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 


Thermocouple Harnesses 


COMPONENTS 


Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 


Gyro Motors 
TRANSFORMERS FOR AIRCRAFT 


For further information on ony of the 


complete line of General Electric 


aircraft instruments, contact your 
necrest G-E Apparatus Soles Office 
or write Section 586-9, General Elec- 


tric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 


t 





shares outstanding, representing a 15 
increase over 1955 

Company president Henry G. Ritet 
[II said new orders received during the 
first quarter of 1956 exceeded by 26‘ 
those obtained during 
vest previous year—195 


5 


General Controls 


\ West Coast servo system manufac 
Controls Co., reported 

first quarter $7,310,545, up 
38% over last vear’s first three months 
Profits for the same period were $354, 
$89. over the previ 
ifter pre 


turer, General 


sales ot 


in increase of | 


ous vear. Per share carnings, 


the company’s 


+} cents on 
ibout 5 


ferred stock dividends 
768,425 outstanding, 
the 1955 figure 
369 shares outstanding 


unde 
when there were 661 
Che company reported its 1955 sales 
were $27,311,700, a 43 
1954 Net ifter 


»1,455,495, up 35 from 


mCcrease OVCI 
taxcs were 


1954. Earn 


Ings per share amounted to $1.70, with 


profits 


dividends of $5 cents per share 


Airborne Instruments 


Airborne Instruments | 


ported 1955 carning 


$568,265, approximately a 


- - ;, 
crease over 1954. Only about 


of this figure 


1955 


rCpi 
sales, the 
carned in previous years reported for 


1955 


sciil Curing 


rest being incom 


because of iccepted wcounting 
However, even that figure i 
1954 This wa 
$9,276,733. ip 
1954. 
carnings on 197,662 shar 
were $2.87, compared with $1.44 on 


1954. All 


Ss ud, how cvel 


procedures 


1 OU mcrease OVC 
chieved with sales of 
proximately 11] under 


Per sh iT 


188,150 shares in 
Il. R. Skifter 
immings 
of 1955 


vas S71 


President 
that 195 
mav not be as large as thos« 
AIL. backlog as of March 31 
million, up 1S from th 


previous Vcar s Ngeuyre 


Tu-104. Antennas Are Avionic Clues 


RUSSIAN TU-104 mounts large array of 


Belly mounting will limit its civil usefulness for storm avoidance because of limited upward coverage 


communications and long-wire antenna (3) for HI Photo 


ippears to be a “Beverage” 


_.? 


RAM’‘S HORN antenna, wrapped around leading edge of fin (arrow) 
ILS 


probably serves 100 mc. omnirange and 


88 


antennas, 


type antenna, possibly for use as HI 


some novel, many conventional 


conventional 
finder or Hil 


communications appear 


direction 





localizer receivers. 


Radar (1) is military bombing-navigation typ« 


Vill 


which 


Stub antennas (2) for 


right shows unfamiliar design 


communications standby 


FLUSH-MOUNTED cone-fed antenna may serve microwave radio/ 


radar altimeter, or could be for countermeasures receiver. 
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FOOTE BROS. can serve you with the world’s finest Fee 
aircraft gears and power transmission units 


There’s a mighty good reason why many leading producers of 


ff. a 
This trademark stands | ‘.%« aircraft engines and air frames see Foote Bros. first for precision 
for the finest industrial 


gearing made! gearing, power transmissions and mechanical actuators. It’s 


because Foote Bros. offers a wealth of experience in design and 
production engineering and unmatched facilities for precision 
production. If you’ve never taken advantage of this unique 
combination, we would like to send you our newly-prepared 
booklet describing in detail the vast resources available and 
Pt;. ready to serve your power transmission needs. Write for your 
e <eiel"REE copy of the Foote Bros. facts on facilities today . . . it 
: » has important information you'll want to have on hand! 


~ 


: ‘ 
2°? ao 








Precision lubrication of tiny bearings assures 
dependable operation of G-E aircraft motors 


The drop of oil on the hypodermic needle above could represent 
the difference between aircraft motor failure and dependable op- 
eration. That’s why skilled G-E aircraft motor craftsmen make 
sure tiny ball bearings on G-E aircraft motors are lubricated 
with just the right amount of oil—right to the last drop. 
These special lubrication methods are guided by temperatures 
involved in the motor’s final application. For example, a 
special lubricant in just the right amount must be used in 
bearings where the motor will have to work at 165 F. At this 
temperature ordinary lubricant tends to thin and break down. 
G-E aircraft motor bearings are specially lubricated for frigid 
temperatures, too. At lower temperatures lubricants tend to 
stiffen, and too much lubricant in the bearing could prevent 


the motor from starting. 


Special lubrication is just one of the many extra design features 
available on G-E aircraft motors. Others include Mylar* in- 
sulation, newly developed Alkanext wire, nickel finish, stainless 
steel shaft, unusual protection against radio interference 
Superior design is just a part of the complete G-E story on 
aircraft motors. Experienced application engineers, excellent 
testing laboratories, and modern manufacturing facilities all 
add up to on-time delivery of the right G-E aircraft motors 
for your application 
FOR PROMPT ATTENTION, contact your local G-E Apparatus 
Sales Office early in your planning. Or write for Bulletin 
GEA-6433 to Section 634-1, General Electric Co., Schenectady 
5, New York. 


rademark for polvester film TTrademark rersstration applied for by the General Electric G. 


Progress /s Our Most /mportant Product 
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U.S.S. SARATOGA, (CVA 60), Navy’s most powerful aircraft carrier, has more than four acres of flight deck, two acres of hangar area 


Saratoga Has Novel UHF “Gun Tubs” 


Recently commissioned 60,000 ton U.S.S. 
Saratoga carries the Navy's newest avionics 
equipment, including Tacan and a novel 
UHF radio antenna array. 

To avoid interference from super-struc- 
ture, and provide full 360 degree UHI 
radio communications coverage to aircraft 
ind other ships, the Saratoga mounts an- 
tenna arrays in “gun tubs” at each corner 
of flight deck. (See below.) 

the ‘Tacan antenna (below, right), 
which transmits bearing and distance in- 
formation to all aircraft within a 200-mile 
radius, sits atop the Saratoga’s tallest mast. 
Underneath are four radar antennas, includ- 
ing surveillance, fire-control, and _height- 
finder. 

lacan and UHF equipment were de signed 
by Federal Telecommunications Laboratory. 


UHF radio antennas, located at each cor- 
ner of the deck, give 360 degree coverage. 
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TACAN ANTENNA, resembling an oil drum, perches atop a forest of surveillance, fire 


control, and height-finder radar antennas, and meteorological paraphernalia. 
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Magnetic amplifier-type 
voltage and frequency 
regulator 


peciAl 


An example of the 


r) 
cle Joonh 


complete line of 


high-altitude and missile inverters 


(s aircraft and missile performance continue to step up, 
Bendix Red Bank designers continue to lead the field in 
developing new, high-performance inverters and power 
packages. 

We now offer a complete line of inverters from 6 VA to 
5.000 VA, including advanced special-application units 
and missile type power packages like the one shown above. 

If we don’t have an inverter to meet your specific needs, 
we ll design one. For full details, write RED BANK DIVISION, 
LENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif 


Sales & Service: Bendix International Divi y E. 42nd St., New York 17, N.Y 
anadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, Queve 


missile POWER F 


3 one 


« 


. . 
tha 
‘ 
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300 VA 
115 volt, 400 cycle, 3 phase 
AC output 


ACKAGE 





Rated 


Volts Phase 
26 


26 


l 
3 
l 
3 
l 
l 
3 
l 
] 
l 
l 

3 
l 

3 
l 

3 
l 

l 

3 
l 
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32B27 27.5 285 115/200 





225 
2501 
2506 
2500 
2501 
2500 
2500 
3000 
2500 
3000 
2500 
3006 
3500 
4006 


INVERTERS — 400-CYCLE OUTPUT 


Max 
Altitude Approx 
at Rated wt 
Output Lt 
35,000 

35, 006 

5 MW 


50,006 


*These inverters have magnetic amplifier ‘static’ type voltage and frequency reg slator 
NOTE: D.C. Input Voltage shown is nominal value of 27.5 volts, but all units are designed 
for 26 to 29 volt operation. Input amperes shown are rated at 27.5 volts input 





“Ted Genk Condi” 
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™. 
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Expansions, Changes 
In Avionics Industry 


Sperry Gyroscope Co. will open a 
iow West Coast engineering facility 
t Sunnyvale, Calif., in the fast-grow 
ng avionics community near Stanford 
University to work in the ficlds of 
nissile systems, fire control, radar 
ind servo mechanisms Ihe move 
follows recent announcement of com 
“any plans to build an engineering and 
flight test facility at Phoenix, Ariz. 
AW Jan. 9, p. 34.) 

The Sperry Sunnyvale Development 
Center will be headed by E. B. Ham- 
mond, formerly engineering department 
cad for airborne weapon systems. 
\ small nucleus of Sperry engineers will 
be transferred from the firm’s Lake 
Success, N. Y., headquarters, but the 
ompany undoubtedly hopes to build 
up its staff from West Coast sources. 

Other recently announced expansions: 


¢ Lear, Inc., has established two operat 
ing companies in Europe. Once, a Swiss 
ubsidiary, Lear, S.A., has set up offices, 
laboratories and shops at Cointrin Aero 
port, Geneva. The other, a German 
subsidiary named Lear Electronic, 
GmbH, has been set up at Reim, near 
Munich. William P. Lear, board chair 
man, moved his residence to Geneva 
last fall to expedite the European ex 
pansion and to look into the possible us« 
f European designs and techniques. 


¢ Minneapolis-Honeywell is cxpanding 
operations of its Transistor Division and 
moving the group to the Boston area 
from its present Minneapolis location 
New facilities will include engineering, 
production, and sales, as well as a new 
ipplied research section 


¢ Topp Industries, Inc., Los Angeles, 
and Haller, Raymond & Brown, Inc., 
State College, Pa., will merge. Topp 
produces lirborne instrumentation and 
ir data computers, while Haller, Ray 
mond & Brown specialize in datamation 
ind radar remote indicating systems. 
lotal combined assets will be about 
S2.7 million. 


e Sylvania Electric Products, Inc., has 
formed a new Applied Research Labo- 
ratory as part of its Waltham (Mass.) 
Laboratories to work in military clec- 
tronics. 


e Transitron, Inc., transistor-semicon- 
ductor manufacturer, has moved from 
New York to a new 100,000 sq ft facil- 
itv in Manchester, N. H. The firm said 
it plans to expand its electronics and 
clectro-mechanical activities. 


e Radio Corporation of America has 


created a new centralized group to 
handle all spare parts sales to the mili 
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THERMADOR 
TRANSFORMERS 


cat, relrably burl 
of Gil 


Gilfillan’s advanced, high- 
powered GCA Quadradar is the 
only 4-in-1 Radar System in 
operation: final approach; 
surveillance; height-finding; 
airport taxi control. Gilfillan 
specifications called for the ability 
to withstand extreme weather 
conditions, and complete 
conformity to rigid MIL-T-27 
requirements. Outstanding 
transformer dependability is an 
important reason why Thermador 
continues to serve Gilfillan and 
other forefront concerns in the 
field of electronics where complete 
reliability is essential. 


When precision is vital... 
specify THERMADOR 


...transformers for guided missiles, radar, supersonic aircraft and other 
applications demanding absolute accuracy ... Available to your most rigid 
specifications and all MIL requirements ...Technical consultation provided 
without obligation ...Write, phone or wire Thermador today. 


ye 4 | y = 


avolroe TorROoIOS MAGNETIC POWER CHOKES 
TRANSFORMERS AMPLIFIERS TRANSFORMERS 


HIGH VOLTAGE 
TRANSFORMERS 


Electronics Division, Dept. 411-521 
THERMADOR ELECTRICAL MANUFACTURING CO. 
Division of Norris-Thermador Corporation 


2000 South Camfield Avenue, Los Angeles 22, California 
PArkview 8-2105 





the 
first 
and 
last 
word in 


“Let’s you see... 
where you can’t be” 


From Farnsworth, where electronic 
television was first created over 30 
years ago, comes the last word in 
visual communication—Farnsworth 
Model 600A Closed Circuit Television. 
Engineered especially for industrial, 
educational and commercial use this 
compact, light weight camera and 
portable monitor is saving time, and 
money in countless applications. 
If yours isn’t one of them it will pay 
you to get the facts from Farnsworth— 
today. 

Write Dept. CT 656 for 

complete details. 


ENGINEERS ... 


There is a fabulous 
future at Farnsworth 
in a wide range of 
electronic projects 
for defense and in- 
dustry. For details, 
write Director of 
Employment. 


FARNSWORTH ELECTRONICS CO. * FORT WAYNE, INDIANA 


division of International Telephone and Telegraph Corporation 


a 


94 





tary services, airframe manutacturct 
ind others using its military equipment 
Chis work previously had been handle 
by individual RCA department 
Herbert Elwes heads the new RCA De 
fense Spares Marketing activity 


eG. S. Marshall Co., clectronic m 
facturers’ representative, is building new 
7,500 sq. ft offices at 2065 Huntington 
Drive, San Marino, Calif 


nu 


e Baird Associates, Inc., and Atomic 
Instrument Co., both of Cambridge 
Mass. will merge, providing — stock 
holders approve. Baird is in the field 
of opti il-electronic equipment, whik 
Atomic makes nuclear and electron 
instrumentation. 


@ Harris-Sevbold Co., Cleveland, one of 
nation’s major printing cquipment 
makers, has purchased Airtronic R« 
scarch, Inc., Bethesda, Md., a firm activ 
in the electronic component field 


eLink Aviation, Inc., Binghamton 
N. Y., a subsidiary of General Precision 
Equipment Corp., purchased a control 
ling interest in Air ‘Trainers, Ltd., Av] 


bury, Englane 


© Radio Corporation of America 
open a new ferrite development lab 
Needham, Mass in a 20,000 sq. ft 
building in the N england Industrial 
Cel I 


7B FILTER CENTER a 


> Digital Missile Guidance—Burroug] 
Corporation ft il th | 
ing and pr ng pl 


} 
mpu 


mnputer 
I 


ind magnetic 


> Importance of Noise—Airborne Instru 
ments Lab, which has introduced new 
1utomatic noise-hgure indicator, point 
uit that a degradation of only 1 db. in 
1 radar svstem’s noise figure is the equis 
lent in performance to wasting onc 
gawatt from a five megawatt trans 
mitter, or carrying 10 to 50 pounds of 
cxtra equipment in an aircraft radar to 


make up for lost performan 


11h 


> Arinc Issues New Spec—A new specifi 
cation covering equipment Case sizes 
ind racking for airline avionics equip 
ment has been issued by Aeronautical 
Radio, Inc. Prepared by Arinc’s Airlines 
K:lectronic Engineering Committee, the 


CW spcc (No. 404) is available to non- 
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WELDING 


FABRICATING 


FER 
MACHINING 
pe 
PCAN / © 
e- 
a oe Wy, 


Send us your blueprints 
and we will show you how 
we can fit into your picture, 


to a quarter of a million square feet 
equipped to solve your problem 


American Welding has a quarter of a million square feet of 
floor space that houses the equipment necessary to manu- 
facture production runs of welded rings (made from rec- 
tangular bars or special mill shapes) or circular weldments — 
from 6" to 96” in diameter, of ferrous or non-ferrous metal. 
And that’s not all — 900 specialists in ring manufacture are 
backed with the best in engineering — research — with 
heat treating, x-ray and test equipment required to meet 
aircraft specifications. 

Let Amweld become your production welded ring department, 


THE AMERICAN WELDING & MANUFACTURING CO, 
420 DIETZ ROAD ° WARREN, OHIO 


AMERICAN 
WELDING 





LORD ENGINE MOUNTINGS PROVIDE 


more comfort 
and safety 


Since pre-World War II days, major production aircraft at Lockheed 
have been equipped with Lord DynafocalgSuspension Systems. 
These produce effective “‘center-of-gravity” support for piston and 
turboprop engines, contributing to smoothness and comfort for 
passengers and crew. While transmitting powerful engine thrust 
and torque, Lord Dynafocal Mountings isolate engine disturbances, 
reduce noise, minimize wear to the airframe and improve the over- 
all safety of the craft. 

For the finest in aircraft engine mountings, look to Lord—the 
leader in Engineered Vibration Control and bonded rubber products. 
For information, call your nearest Lord Field Engineer or the Home 
Office, Erie, Pennsylvania. 





ELECTRA (1934): 


One of the first all-metal passenger planes. Howard 
Hughes flew one around the world in 1938. 





HUDSON (1938): 
First American-made plane to fight in World War Il. 
First plane to capture a submarine. 





LODESTAR (1939): 


Fastest pre-war commercial transport. Served during 
war as troop, cargo and litter carrier. 





VENTURA (1942): 
Versatile hit-and-run bomber of World War Il. Backbone 
of Navy's Pacific air striking force. 








CONSTELLATION (1943): 


First used as high-speed Air Force transport. Now 
used by airlines all over the world. 





NEPTUNE (1945): 
Navy's first land-based patrol plane carries bombs, 
torpedoes, mines. Also operates from carriers. 








SUPER CONSTELLATION (1952): 


Ultra-modern passenger plane. Also used as high- 
altitude radar plane for Air Force and Navy. 





Lord bonded rubber 
engine mountings are 
standard on most mod- 
ern aircraft. Their rug- 
ged dependability as- 
sures superior vibration 
isolation throughout a 
long service life. 


LORD MANUFACTURING COMPANY « ERIE, PA, 


HERCULES (1953): 


Aerial freighter. Turboprop powered for high speeds, 
can carry 20-ton payload. 


designers 

and producers 
of bonded 
rubber 





DR; 


SOnDED RuBee™ 


NEW YORK, N.Y. Circle 7-3326 «+ 
CLEVELAND, OHIO - SUperior 1-3242 
DETROIT, MICH. - TRinity 4-2060 
DALLAS, TEXAS - Riverside 3392 « 

“In Canada— Railway & Power Engineering Corporation Limited’ 


products 
since 1924 


PHILADELPHIA, PA. LOcust 4-0147 
DAYTON, OHIO Michigan 8871 
CHICAGO, ILL. - Michigan 2-6010 

LOS ANGELES, CAL. - HOllywood 4-7593 





Are members at $1.00 per copy. Ad 
dress: 1700 “K’’ St. NAV... Washing 
ton, D. C 


> RTCA Boston Mecting—The Spring 
Assembly of the Radio Technical Com 
mussion for Aeronautics will be held at 
the Hotel Statler, Boston, June 5-( 
Theme: “Future | f the Airspace 


> Computer Symposium Proceedings— 
Proceedings of the Second Annual 
Computer Applicat mn Svmposium, 

nsored by the Armour Research 
foundation of the Illinois Institute of 
lechnology, are availabl Ihe 108 


which tran 


proceedings, include 

; of discus followed 
aper, are priced at S lor copic 
Armour Research Foundation 
AS:2, Technology Center, Chicag« 

I] The next annual mp im 

Oct 10 in Chi Y 


ion which 


} 


> Lots of Radar—RCA report 
now ld near!) ; 

of its AVQ-10 storm-warning 
business aircra 


600, or $10 million 
airlines and 

Of this 

been red, and halt of 
are installed. At the time RCA 
nd Bendix launched their 
pment without firm 
action was viewed as 


ble. The 


gamble has 


number, roug 


delive 


radar d¢ 
iirline ord 


a calculated 
paid off f 


> Trainmg Technicians—Hughes Ai 
craft will run technician 
training program in an effort to ease the 
shortag Under the three-year pro 
gram, which begins in June, 60 men 
will be given four hours per week of 
electronics laboratory training, six hour 
of classroom instruction, and 36 hours 

week of on-the-job training. The men 

| be | ra 40-hour week 


in electronic 


> MIT Summer Course—The Massa 
tt Institute rf lechnology ofter 
irses of possibl 
industry 
Communications,” Aug 
vith information theor 
ction. A working 


nation theon 


Swit nd 


e “Analog-Digital 
niques,” Aug. 13 will be 


Conversion ‘Tech 


ind application blanl 

r course can be obtained by 

MIT’s Summer Session Office, 

Room 7-103, Cambridge 39, Mass 
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ACCO 


products 


including 


“NO-MAG”’ 


TRU-LAY Cables 
TRU-LOC Fittings 


TRU-LOC 
SWAGED FITTINGS 


Solving Aircraft Design Problems... 


is an old story to acco. The originators 
of preformed cable and swaged termi 
nals for aircraft use 
now introduced 
aircraft cables. The 

acco cables and 


AcCcCO engineers 
non-mag 
complete 


have new 
neti 
line of 


includes... 
New ‘No-Mag” Cable 
— ends instrument interference 


New “No-MAG”’ Aircraft Cables are 
made from Type 305 stainless steel 
Their advantages include 


hittings now 


® Remain non-magnetic 
severe cold working —eliminate instru 
ment interference through 
magnetism 


even aiter 
; 


cable 


® Better proper 
ties than standard stainless steel cables 


corrosion-resistance 


e Thermal expansion characteristics 
are much closer than standard cable 
to characteristics of aluminum alloys 
used in aircraft —this simplifies main 
taining cable tension under changing 
temperatures. 


@ High fatigue and abrasion resistance 


® Preformed construction 


TRU-LAY Cable Pro. 
standard stainless 


a complete range of sizes and construc 


ided in all 
ind carbon steels in 
tions. Because it is preformed it 

® Can be cut without seizing 

@ Is easier to handle less tendency 
Lo loop or kink 

® Can be installed in less time 

@ Is free of tendency to rotate runs 
true over sheaves or pulley s is easier 
on pulleys 

° Has greatest 


fatigue 


TRU-LOC Swaged Fittings 
® Guaranteed to hold to the 
breaking strength of the cable 
which used 


resistance to bending 
gives longer service, 


rated 
with 


@ Eliminate costly 


a “Qui specially developed 
double-shank ball-type terminals 
make it possible to connect and dis 
connect control sections in an instant 
without tools 


uncertain splicing 


RLeS 


Write Detroit office for specifications 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


Aircraft 
Cable 


Swaged 





601 Stephenson Building, Detroit 2 


Fittings 


2216 S. Garfield Ave., Los Angeles 22@Bridgeport 2, Conn. 





Silastic CABLE INSULATION, ENCAPSULATING COMPOUND 


and MOLDED PARTS protect electronic equipment at tem- 
peratures ranging from 130 to 500F 


GASKETS of Silastic have long 


service life and 


reduce main- 
tenance of 


jet engine parts 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


DUCTS of Silastic carry air 


at JOOF .. . stay flexible, 
absorb vibration 


Silastic insulated AIRCRAFT WIRE 
unaffected by temperatures ranging 
from —100 to 400F 

| 


' 
' 
' 
' 
! 
' 
' 
' 
1 


Silastic SEALS keep access 


doors operational over 600F — 
degree temperature span. 








ey 


keeps them operational at temperature extremes! 


Here are the properties that have made it 


possible to design far 
superior protection, performance and reliability 
components . with Silastic* 


into key aircraft 
, Dow Corning’s silicone rubber 
@ Stays elastic from — 130 to 500 F 


@ Keeps its shape and resilience — high resistance 
Get this new 


to compression set. 

@ Resists a variety of hot oils and chemicals 
booklet on SILASTIC. 
SHASTIC 


@ Withstands weathering, ozone and corona 
Mail coupon today. Silastic is an ideal dielectrical material 


Dow Corning Corporation 
Midland, Mich., Dept. 0905-8 


send me 


Wherever your designs can be improved by a rubbery material that 
will stay elastic and show no change in physical or dielectric 
properties at temperature extremes which would quickly destroy 
ordinary rubbers . . . specify SILASTIC! 


Please 


your 
NEW PAMPHLET ON SILASTIC 


in silicones 


DOW CORNING DOW CORNING 


CORPORATION 
SILICONES . 
MIDLAND MICHIGAN 


*TM 


w 
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Components & Devices 


© Servo amplifiers, f vith 115 / 
] two-pl motor \l xlels e ey Fs ef | 4 
sca handle motor / 


4 


< 


1) input summing network and S80 my 
ut will produce full output. Models 
nd 2310 have push-pull 

I { cs for motors 


tivel Bu 


t 


ot Amen 
New Thy 


BOEING B-52 STRATO-FORTRESS 
© Subminiature trim potentiometer, 
Model 130, has solder-lug tvpe terminal 
f use with printed wire boards and 
ring. Pot is screwdriver adjust 


pe ee oe oe ee From design to mass production, 
Security Parachute Company can provide 

automatic parachute systems for any 

purpose... for the smallest missile or the 

largest super bomber. Your correspondence 

regarding research or production 


is invited, 


Put yourself in good hands. 


tances from 10 to 20,000 « 

solutions ranging from 

Bulletin 130/6/A gives 
Bourns Laboratories, 6135 


Ave., Riverside, Calif 


e Magnetic amplifier relay has sensi 


tivity of SO to 100 microwatts, operates ‘. 
' a Since 1927 
er temperature range of 55C to 
100C, and has 2 amp. contact. Device 
portedly meets MIL-R-5757¢ ind 
+) SD 1} 


MIL-E-5272A. Relay measure in 
ia. x 23 in. long, weighs 6 oz. Bulletin PARACHUTE COMPANY 


62 gives application data. The Liquid SAN LEANDRO, CALIFORNIA 
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@ For the career-minded engineer whose 
interests lie in these categories, contact... 


MANAGER, 
ENGINEERING PERSONNEL 
Dept. 22F 


ANALYSTS 
WANTED 


There are more than 100 important 
projects at Bell Aircraft which have created 
new openings for analysts in a variety of 
capacities. These projects are in a dozen 
different scientific and technical fields and 
the assignments are of extremely challeng- 
ing nature. Advanced projects are offering 
opportunities to qualified engineers for 

‘ 
professional achievement with gratifying 


personal and financial rewards 


— z Ee | i 
< Pal > 

| i 

7 


D 


ae 


P.O. Box 1 « Buffalo, N. Y. 





DYNAMICIST 


— to supervise the work of engineers 
involved in dynamic problems relating 
to rocket engines, inertial guidance, 
servomechanisms for research aircraft 
and missiles. Problems range from design 


criteria to analysis and testing. 


FLUTTER ANALYST 


— to supervise the work of engineers 
responsible for flutter analysis and 
testing of research aircraft and missiles. 
Ability to determine effects of 
aerodynamics heating and servo systems 


on the flutter problems is necessary. 


ENVIRONMENTAL SPECIALISTS 


— to establish environmental, design 
and test criteria and test methods 
Specialists in the field of vibration, shock, 


acoustics and temperature are required. 


NUMERICAL ANALYSTS 


— for IBM programming to prepare 
routines for basic mathematical problems 
which are combined to provide solutions 
to recurrent problems in aircraft 
engineering. Emphasis is placed on 
determination of methods and analysis 


of results. 


RELIABILITY ENGINEERS 


— to analyze and determine the basic 
cause of failures on servo, propulsion and 
electronic systems. Requires persons 
with diversified technical background, 
strong initiative, for considerable contact 


and discussion with Project Engineers. 


OPERATIONS ANALYSIS 


— Application of mathematical and 
physical concepts to weapons system 
evaluation studies and system analysis. 
Background in probability theory and 


statistical analysis desirable. 





ometer Corp., Skillman Ave. at 36th St., 


Long Island City 1, N. Y. 


@ Gearless differential, \lodel ‘1751, 


for applications where minimum back 
lash is needed, uses precision balls in 
stead of conventional planetary gears 


Unit comes in servo-motor type case. 
Sterling Precision Instruments Corp., 


Instrument Div., 34-17 Lawrence St., 


I lushing 54, N. ¥ 


Microwave Devices 
e1I-F Pre-amplifier, Model IF 31, pro- 


vides 30 db. gain and 1.4 db. noise fig- 


ure at 30 mc. Unit is available for any 





desired bandwidth and center frequency 
with either single or balanced input. 


LEL, Inc., 380 Oak St., Copiague, N. Y. 


e Continuous-tuning  klystron, over 
range of 2.5 to kme., can deliver 
15 kw. peak power and 53 db. gain 
over full band 

Tube efficiency is 40%. Frequency 
can be changed remotely by cable. Gen- 
eral Electric Co., Tube Dept., Sch 
nectadv, N. Y 


e X-band load isolator, Model X110, 
weighs only 1 lb., measures only 2 x 2 
in. provides 9 db. isolation at 100 kw. 
peak power over a bandwidth of 8.6 to 


6 km Litton Industries, Compo 
icnts Div... 336 No loothill Road. 
Beverly Hills, Calif., or 215 So. Fulton 
Ave.. Mt. Vernon, N. ¥ 


e Miniature C-band magnetron, | ype 
BL 206, reportedly will withstand 
10,000 G's longitudinally and 1,000 
G’s laterally 
than 0.05 mc/Deg. C 
z., and dimensions are 1} in. dia. x 34 
n. high. Set screw provides tuning 


Frequency drift is less 
weight is 6.5 
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Valve Talk» 


FOR WM. R. WHITTAKER CO., LTD. 


AN 


BY MARVIN MILES 


The news files over the years on the Douglas DC-8 make fasci- 
nating reading — the guesses, the conjecture, the estimates, the 
inferences, the reports from “authoritative sources.” 

I even found one back in September 1945, that declared the 
new DC-8 would be a 48-passenger transport, 50 percent faster 
than the DC-3, with a maximum cruising speed of 270 m.p.h.! 
The ship, according to the story, would be powered with two 
liquid-cooled Allisons turning contra-rotating props astern. Who 
wrote that yarn, I'll never know, as I was in the Navy at the time. 


By 1952, a year after initial engineer- 
ing work actually started, the guesses 
were nearer the truth. They labeled the 
Douglas development as Project 1278, 
declared the jet transport (“familiarly 
known as the DC-8") would be pow- 
ered by four jets, carry some 80 pas- 
sengers and fly about Mach .9. It was 
noted that the ship probably would 
have a swept wing, but the story erred 
in saying that a formal announcement 
by Douglas could be expected in 60 
days. 

It was not until a year later that 
Donald Douglas broke his silence on 
the jet transport situation 

“I am convinced,” he told stock- 
holders, “that we are going to build a 
jet turbine liner. When that will be is 
another matter, and I don’t know when 
we will release our DC-8 design to the 
shop.” 

At that time it was noted that more 
than $1,000,000 had been spent on 
preliminary design phases, and “reli- 
able reports” spoke of a full-scale 
mockup behind huge curtains at the 
Santa Monica plant. 

Today, three years later, that 
$250,000 mockup — a carpentry project 
as fine and precise as the metal to which 
it will give form — is nearing comple- 
tion, and the opening chapters in the 
saga of the DC-8 are known through 
out the world 

Even while one of the brightest 
stars in America’s jet transport age 
is taking form in wood — and with- 
out a flying article for demonstration 
— Douglas has sold 110 DC-8's to 
10 airlines on the company’s repu- 
tation and the specs it has produced 
on paper. 

As amazing as this sounds, it is not 
surprising. The airlines know Douglas 
products and Douglas capabilities. 
Most important, they know Douglas 
engineering. They're willing to buy, 
sight unseen —and at $4,500,000 to 
$5,250,000 per copy — the new, beauti- 
ful queen of the airlanes because the 
men responsible for her are tops in the 
industry...a basic team of 11 men, 
the same lineup that put Douglas at the 

1 








top of the piston-powered transport 
league 

Who are these men who have taken 
the field again in the jet transport game 
under “Director of Athletics” Arthur 
E. Raymond, vice-president-engineer- 
ing; “Coach” E. F. Burton, Santa 
Monica Division chief engineer; and 
“Assistant Coach” Harold W. Adams, 
chief designer? 

They are Ivar L. Shogran, chief 
project engineer for the DC-8, a 
veteran of 25 years at Douglas and 
formerly chief of the power plant 
section prior to his present assign- 
ment; Dr. W. Bailey Oswald, chief 
of the aerodynamics section since he 
joined Douglas in 1932; W. W. 
(Bill) Reaser, chief of the air con- 
ditioning section since February 
1937. 

They are Peter Duyan, Jr.. chief of 
the equipment section since June 1952, 
a member of the section since 1938 
Carl W. Chambers, chief of the hydro 
mechanical section since February 
1936; J. A. (!ack) Graves, chief of the 
interiors section since December 1933 

They are A. E. Farr, since February 
1936, chief of the mechanical controls 
section: Carl A. Weise, chief of the 
power plant section since 1952, and a 
member of the section since November 
1939; W. W. Jenny who joined the 
strength section in September 1935, and 
became its chief in January 1953 

They are Edward Harpoothian, chief 
of the Douglas structures section since 
he joined the company in October 
1935; and L. S. Mull, chief of the 
weight control section since December! 
1938 

Add up the years of experience, the 
man-hours of hard work represented 
by this team of section heads, and the 
answer to the DC-8’s phenomenal sales 
is self-evident 

The airlines have commended 
this team by buying the luxury jet 
liner in all confidence before it flies. 
Whittaker, in offering congratu- 
lations, can do no less — fer DC-8 
success is merely a matter of sched- 
ule. 








H FAT idaf-tanete)]ei lem elllol.qi— 


This new 


... Safely controlled by 
new Johns-Manville structural Insulation 


New Problems. The engine compart- 
ment of today’s jet aircraft is a “hot 
spot” both literally and figuratively. 
Not only 


higher; greater speeds have 


are engine temperatures 
rising 
produced higher air flow velocities and 
complex pressure problems. These 
new conditions call for a radical de- 


parture in insulation design. 


New Answers. Man, designers have 


successfully combatted these engine 


compartment heat problems with the 


J-M 


laboratories new insulating methods 


help of Johns-Manville. In the 


have been developed which are adapt- 
able to practically every type of aircraft. 
Among these is a totally new concept 
in structural insulation designed es- 
pecially for engine Compartments in 
the new Century series as well as the 


latest naval aircraft 


Matchless Experience. In the field 
ot jet airc raft insulation, no other com- 


pany can match the experience of 


Uj) Johns-Manville 


The engine 
McDonnell 
tion's F-101A Voodoo is protected 
with J-M structural insulation 
Tela) 40a-1a) 4-Meea) 400 8 1 


Aircraft 


an aircraft’s skin 


compartment of 


‘Oelaslelae| 


was recently ordered into quan 
tity production by the Air Force 


Johns-Manville insulation scientists. 
From the very beginning of the jet age 
they have been working closely with 
all the major engine and airframe man- 
ufacturers. Today they are busy devel- 
oping new materials in new shapes 
and sizes for the insulating problems 
of tomorrow. 

W hy not put this experience to work 
for you. Write Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 


Port Credit, Ontario. 


PRODUCTS FOR THE 
AVIATION INDUSTRY 





adjustment. Bomac Laboratorics, Inc., 


Beverly, Ma: 


eK,-Band rotary joint, Model MA 
1037, for high power ipplic itions to 
mechanical scanning antennas in_ the 
34.0 to 35.5 kme. band. Unit report 
edly withstands 65 psia. under continu- 
ous operating nditions. Nlicrowave 
Associates, Inc., 22 Cummington St., 
Boston 15, M 


Instrumentation 


© Pulse-width multicoder, samples and 


converts low-level signals from 43 or 88 
transducers or reference sources into 
pulse-width modulated signals suitable 
for recording on Ampex Series 500 air 
borne tape recorders or similar devices 
Sampling rates of 2, 5, 10, or 20 rps 
and inputs of 15 or 30 mv. are avail 
able. Multicoder is packaged in pres 
surized cvlinder measuring 44 in. dia. x 
13 in. long. Applied Scicnce Corp. of 
Princeton, P.©). Box 44, Princeton, N. J 


@ Rectilinear recording milliammeter, 
emplovs galvanometer recording el 
ment with 2 cps undamped natural fre 
quency operating through a novel panto 
graph arrangement to give rectilinear 


recording ! N wide chart papel 


Galvanometcr gives full deflection for 
] ma. input vice offers choice of 10 


chart speed 14, 3, 6, or 12 in. per 
minute or per hour. Bulletin DL-R 611 
gives full detail lexas Instruments 


Inc., 6000 Len m Ave., Dallas 9 


@ Vibration calibrator, \lode] 501, for 
calibrating vibration pick-ups or measut 
ing vibration of non-magnetic metalli 
surfaces, by comparing with a_ precise 
standard displacement. Sensing probe 
does not require direct contact with 
vibrating surface, but measures variation 
in mutual inductance of transduce 
caused by changes in spacing between 
surface and probe. Device measures 
over four decade scale ranges from 20 
micro-inches to 0.02 in. full scale. Ac 
curacy, quoted at better than 5% of full 
scale, reportedly is independent of fre 
quency over range from 10 to 20,000 
cvcles. ACF Electronics, S00 North 
Pitt St., Alexandria, Va 
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ROLLE COMBINES SHELL 
AND PERMANENT MOLD 


an 


FOR AIRCRAFT DIFFUSER 


The problem was finding the one best method for casting this aluminum 
aircraft diffuser. A method that would meet ai/ requirements . . . pro- 
viding the utmost in economy as well as fine surface finish and high 
dimensional accuracy in the critical vane areas. 

Rolle foundry engineers carefully studied the part . . . then recom- 
mended semi-permanent mold casting, with a shell core for the vane area. 


Using this method, vane thickness is held to within .008"’ among vanes. 
Surface finish measures from 60 to 100 micro-inches as compared to 125 
to 150 standard with permanent mold alone. Wall thickness is held to 
within .015"'. And this better casting actually costs less than it would by 
any other casting method. 
Your casting problems, whether they in- 
volve sand, permanent mold, shell mold, 
PERTINENT DATA or investment casting, of aluminum or 
Permanent mold and shell magnesium—can always be solved quickly 
cast aluminum aircraft part and economically if you bring them to 
Alloy 355 Rolle. 
Temper T51 . : 
FREE 57-Page ENGINEERING MAN- 
UAL on designing aluminum and mag- 
nesium castings available on letterhead 
request. Write now for your personal copy. 


wansinetonironie FOOLLE 


MANUFACTURING COMPANY 
309 Cannon Avenve, Lansdale, Pa. Lansdale 5162 


Weight 7 pounds, 6 ounces 
Zyglo and X-ray inspection 


to rigid aircraft standards 
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FOR TODAY'S 


LOGISTICS NEEDS 
THE GO-ANYWHERE, 
HAUL-ANYTHING 
TRANSPORT- 


USAF’s C-130 HERCULES 


Today America’s military services are in the aerial trucking business 
in a big way transporting men and supplies to bases all over the world. 
Their problems and requirements vary. But whether the job is air- 
lifting a division to Japan, airdropping tractors or buildings at Arctic 
k I pping t 
DEWline sites, or rushing missiles and fighter engines to Middle East 
bases, the need for mobility and versatility has never been so great 
It was for such heavy-duty hauling assignments—of ali kinds—that 
America’s first propjet combat transport, the Lockheed C-130 Her- 


cules, was designed. 


LOCKHEED 


AIR RAFT CORPORATION 


N, MARIETTA 4 


PROPJET SPEED. With 
ts four Allison T56 en 
gines, the Hercules flies 
faster, jartner, at lower 
cost than any previous 
combat transport 


20-TON PAYLOAD 
Carries 40,000-pound 
load for long distances 
at high altitudes; with its 
inique push-button 
paradrop system, spot 
drops 25,000 pounds 
one locauon 


FASTER TURN 
AROUNDS. Minimum 
loading and unloading 
time—tuselage floor is 
truck-bed height; adjust 
able tail ramp permits 
vehicles to drive aboard 
NEW MOBILITY. Takes 
off at 110,000 pounds in 
12 times its own lengt! 
lands and takes off on 
improvised runways 


SIMPLIFItEO MAINTE 
NANCE. Multiple use of 
identical assemblies re 
duces spare-part require 
ments; easy accessibility 
of all components re 
duces service tume 

AN ALL-PURPOSE 
CARGO. personnel and 
evacuation transport, the 
Hercules is now being 
manufactured in quantity 
at Air Force Plant No. 6, 
Marietta, Ga. Initial de 
liveries are 

Air Comm 

Force 





EQUIPMENT 


LECCENTRIC 





OSCILLATING 
ARM 


-~TAKE-OFF FROM 
EXISTING 
CAMERA DRIVE 

CCW 
ELECTRO- 
MAGNET 





cw 
ELECTRO--— 
MAGNET 


OSCILLATING — 
PAWL 





NOTE: DOTTED POSITION (PAWL) INDI- 
CATES CCW ELECTROMAGNET 
ENERGIZED TO DRIVE 


gun camera. A camera motor 


‘ a — 


TWO COILS (1) responding to a built-in exposure system automatically adjust lens aperture of 
2) is held in neutral. If the light value of scene changes, 


but pawl (2 
4 System 1s a hist. 


driven eccentric drives an oscillating arm (drawing), one 
coil or the other is energized and pawl actuates diaphragm ring (3) to provide new opening for lens 


Gun Camera Tunes Exposure to Light 


it the gla 


open sky, the next at a dull, shad 


Syosset, N. Y.—A gun camera which by the maker, Fairchild Camera and ra mav be aimed 
rapidly and 1utomatically adjusts its lens Instrument Corporation 
ypening to within 4 an f. stop of cor Air Force and Fairchild officials 

rect exposure in less than a second in’ confident that the new camera will 


nost conditions is under evaluation by allow fighter pilots to bring back a much 
the Air Force greater percentage of correctly exposed, Che KB-5, which is a new design and 


Called KB-5, the gun camera has useable film than is possible with the not a re-hash of old ones, is the first 
ipproximately the same volume as the N-9 camera. The N-9 has only the set rin camera to have this self-contained 
current standard N-9 gun camera and _ tings of “bright,” “hazy,” or “dull,” automatic exposure control, Fairchild 


weilgns only ) more when ully oren too vague and mnhexipie tO COopc OMCI1alIS Sal€ ms mechanism Can ad- 
gl ly 1 It | full ften t | inflexible t | ficial TI | 
['wo KB-5s have been delivered — with drastically changing conditions of just the diaphragm through the seven 
fighter combat. One moment the cam lens openings from f. 2.8 to f. 22 in 


ire ground object 


First Automatic 


loaded 
to the Wright Air Development Center 


LONGITUDINAL VIEW of camera shows intermittently-driven sprocket system, and overall length. Lens can be set manually (right). 
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ANOTHER BLOWOUT. 
THAT BLASTED LOCKED 
WHEEL PROBLEM! 


THAT'S THE THIRD ONE THIS 


WEEK, JIM. 





SAME AS THE OTHERS. 
WHEN YOU COME IN 
FAST, YOU HAVE NO 
“FEEL” FOR THE BRAK- 
ING ACTION. TOO MUCH 
BRAKE PRESSURE 
LOCKS THE WHEEL 
AND IT BLOWS BEFORE 
YOU KNOW WHAT'S 
HAPPENING. THOSE 














EXCESSIVE TIRE 
WEAR... FLAT 
SPOTTING... 
BLOWOUTS. IT'S 
BECOME A BIG 
HEADACHE WITH 
THESE SUPER- 
SONIC BABIES, 
WALT. IVE BEEN 
READING ABOUT 
THIS"HYTROL” 
ANTI -SKID 
BRAKING SYSTEM 


YEAH, BUILT 


BY HYPRO-AIRE. 


THAT REMINDS 
ME--THEY'VE 
INSTALLED 
“HY TROL” ON 
ONE OF OUR 
SHIPS. 1M 
SCHEDULED TO 
CHECK ITOUT 
TOMORROW. 
WONDER IF 
THAT'S THE 





MEET ORV WILKINSON | HYTROU SUPPLEMENTS THE 
FROM HYDRO-AIRE.HELL | REGULAR BRAKING SYSTEM 
EXPLAIN HOW HYTROL | IT SENSES THE INCIPIENT 
HELPS YOU MAKE SURER | SKID AND RELEASES THE BRAKE 
SHORTER LANDINGS IN | TO PREVENT IT.. THEN IT RE- 
THAT NEW SHIP APPLIES BRAKE PRESSURE IN 
— A RAPID “ON-OFF ACTION, FOUR 
TIMES A SECOND. 





| 
i 
| 
hal 


~ 


ANSWER.| Tye NEXT DAY 
IN THE OFFICE 
OF THE CHIEF 
TEST PILOT 


























THE BASIC UNIT OF HYTROL'IS 
A SKID DETECTOR MOUNTED IN 
EACH WHEEL . EACH SENSES THE 
SKID AND TRANSMITS AN ELEC- 
TRICALLY CONTROLLED SIGNAL 
TO A SOLENOID VALVE IN THE 
BRAKE PRESSURE LINE. FAIL- 
SAFE ACTION 
ASSURES BRAKES 
UNDER ANY 
CONDITION. 


YES, IN TESTS HYTROL HAS DECREASED 
THE LANDING ROLL BY AS MUCH AS 30%, 
THE PILOT MAY LAND WITH BRAKES FULLY 
APPLIED AND KEEP FULL PEDAL FORCE. 
HUYTROL PREVENTS 
BRAKE ENGAGE - 
MENT PRIOR TO 
TOUCHDOWN AND 
THE WHEELS WON'T 
LOCK IF THE PLANE 
“PORPOISES”’ 


WALT'S BRINGING HER IN NOW, 
MR. WILKINSON. GOOD LANDING! 

















IM SOLD ON HYTROL” JIM. THAT |> 
WAS AS NICE A LANDING AS I'VE 
EVER EXPERIENCED. 








NOT A MARK ON THE ) 
TIRES, EITHER. AND 
NO OVERHEATING OF 
THE BRAKES. YEP, 
UYTROL'S THE ANSWER 
TO LANDING A SUPER- 
SONIC FIGHTER. | 


aS | 














FRONT SHUTTER clement (1) is constant 


speed. Angular opening with rear element 


is fixed 


peed 
cond 
phot wTa 


5 I 


used to 
light values, climinating 
iused by variation 
transmission qualities possibl 
ystem, because of th 
because of dirt or oil 
lens. Besides, the 


bulk 


in a double-lens 
use of filter 
plattered on the 
ingle lens has less 
lens system 


weight and 
than a doubk 
Film advance is accomplished by 
intermittently-driven sprocket wheel 
onstantly engaged with 
the film sprocket holes. Elimination of 

nventional, casily-bent to ad 

ince the film precludes the possibility 
of damaging film sprocket holes, of teat 
of misaligning sprocket 


vhich remains « 


claws 


ing the film 
ind claw 
stem 


diaphragm drive 
powe rful 


from a 


riggler 
ves powe! rre¢ 

motor 
the conventional and 


flea-power diaphragm 


mc;ra drive 
This eliminate 
sily stalled 
ive motor 
Miniaturized and transistorized, thx 
illows the KB-5 
features with 
weight 


ionic control system 
incorporat ill thes« 


ible increase in 


ut ippr l I 


7 
r Ai 


Light in Lens 
H I how | ill hild cngineers a¥%rc 


le to use a single lens for photograph 

ing and light measurement 

Light, after passing through the lens 

trikes a rotating shutter blade. Part of 
is coated with a photo 


the front si 
to which voltage 


conductive material 
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GYROS 
designed beyond 
requirements 


KEARFOTT COMPANY, INC 
LITTLE FALLS, N. J 


KEARFOTT COMPONENTS@INCLUDE 











. 
BARBER 
unit) Aircraft Controle 


chosen to actuate many accessories on new Lockheed 1049G 








‘= 





Across the oceans of the world and over the domestic 
routes of America, more and more new Lockheed 1049G 
Super Constellations are going into service. On these 
advanced, long-range airliners, 14 Barber-Colman 
electro-mechanical actuators power various valves, scoops, 


and other accessory equipment. 


Other Barber-Colman products on the Lockheed 1049G include 
passenger cabin and flight deck temperature controls, gasoline 
heater cycling controls, auxiliary ventilating controls, and elec- 
tric windshield temperature controls. 


The complete line of Barber-Colman aircraft controls includes: 
Actuators; Positioning Controls; Temperature Controls; Small 
Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive 
Elements. Consult the Barber-Colman engineering sales office 
nearest you: Los Angeles; Seattle; Baltimore; New York; 
Montreal; Melbourne. 


6arber-Colman Company 


DEPT. E, 1422 ROCK ST., ROCKFORD, ILLINOIS 


AIRCRAFT CONTROLS « AUTOMATIC CONTROLS ¢ INDUSTRIAL INSTRUMENTS « SMALL MOTORS « AIR DISTRIBUTION PRODUCTS 
OVERDOORS AND OPERATORS + MOLDED PRODUCTS e« METAL CUTTING TOOLS + MACHINE TOOLS «+ TEXTILE MACHINERY' 
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This is a model of an inlet air diffuser for 
turbojet engines, mounted in a supersonic 


wind tunnel. To assure maximum 


performance, the diffuser must position 


and maintain the proper shock wave pattern 
at the engine inlet. This is done by an 
automatic control which positions the 
diffuser correctly under all flight conditions. 
Without this Honeywell control, a supersonic 


aircraft might never reach design speed. 


AERONAUTICAL DIVISION, MINNEAPOLIS -HONEYWELL 





ZZ 
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Za 
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With the increasing speed of aircraft it has become more important 
to integrate power plant controls with the airplane and its mission. 
For over 10 years Sperry engineers have been actively PEARY GYROSCOPE COMPANY 
engaged in developing complete control systems for turboprop, Great Neck, New 

Div PRY RAN 


turbojet and ramjet engines. Our Aeronautical Equipment 
Division will be happy to help solve your engine control problems. 


SION OF SPER! IN 


Engineers are required to man various exciting programs in engine 
control development. Write J. W. Dwyer, 1B5. 
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views the light from the picture-taking 
lens and the standard lamp 64 times a 
second. 

If light levels are cqual, no sig 
nals are generated. Should the illu- 
mination levels differ, current is sent 
to one of two coils of an electromechani 
cal amplifier called a wriggler servo, 
which drives the lens diaphragm to a 
larger or smaller aperture to match the 
light level of the standard lamp. ‘The 
lamp intensity can be varied to mect 
exposure requirements of ASA (Ameri 
can Standards Association) 12 to ASA 
100 


Smaller Size in Cameras 


\ growing interest by the military in 
smaller cameras is reflected in two Fair- 
child projects: 

@ A thin gun camera in the development 
stage designed to fit in the ultra-thin 
wings of supersonic fighters. Scarcely 
wider than the 16 mm. film it uses, it 
would have a 100-foot film capacity, not 
the conventional 50. 

© A family of 70 mm. precision IMC 
(image motion compensation) cameras 
designated CAX-12 and in production 


for the Navy. The cameras, which take Wriggler Drive System 


a 2}x24 picture up to ten frames a sec- ;, 

ond, asc milnistusincd 9 im. comeen The wriggler diaphragm drive system, 
ley - 

but give all the performance of the larger developed by Fairchild technicians, 1s 

unigue in concept 


units 
An arm is attached to a camera motor 








driven eccentric at one end and to a 
is applied through two slip rings at the paw! at the other. The arm is mounted 
hub of the blade on a pivot between the eccentric and 
he resistance of the material varies pawl 
with the amount of light stnking it as As soon as the motor rotates, the 
intensity of the light increases, the re- eccentric imparts an oscillating motion 
istance decreases to the arm, and therefore to the paw! 
Ihe intensity of the scene light is At each end of the paw! are the coils 
compared to a reference lamp built into used to open or close the diaphragm 
the camera. The reference bulb is a When the closed loop exposure con 
special glow discharge lamp containing tro] svstem is in balance—scene light 





g 
neon and traces of other gases. It is cqual to the level of the standard lamp 


operated from a high impedance output — the paw! is held in a neutral position by 
to keep it stabilized 1 light-weight spring. When one coil 

Since the shutter with the photo or the other is energized, the pawl end 
conductive matcrial rotates at 64 rps., under the coil is lifted magneticalh 
the light sensitive material alternately biasing the pawl. The pawl then actu 


Donut Floats for S-55 


Rapidly-inflated donut-type flotation gear (shown above) is being manufactured by Walter 
Kidde & Co. for Sikorsky $-55 helicopters for emergency water landings in case of engine 
failure. Air, compressed to 3,000 psi. in a 900 cu./in. fiberglass sphere, is electrically 
released by the pilot through pneumatic lines to each wheel. At the wheels, the compressed 
air is discharged through devices called Inflatairs which, through aspiration action, cause 
the compressed air to force ambient air into the four, rubberized nylon fabric floats. ‘These 
inflate in 4-5 sec. to an average pressure of 1} psi. Special equipment guards against over 
or under-inflation and accommodates for temperature extremes. The floats, which permit 
water taxiing, provide approximately 100% reserve buoyancy with a helicopter weight of 
7,200 Ib. Entire system has been CAA-approved. The emergency pneumatic system weighs 
less than 50 Ib., or 170 Ib., with floats. 
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Now!... the NEW 
ROBINSON 
WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 
3-TOOLS-IN-1 _._. pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


12” —for assembly line $21.50 


safety wiring, 15 oz 


9” —for bench work, sub- $20 50 


assemblies, 12 oz. 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Lid., Malton,Ont. 


PHOTO-SONICS 
70MM—10A 
RECORDING CAMERA 


Up to 60 f.p.s. on 70mm 
film with 400 or 1000 ft. 
magazine. Intermittent 
film movement with regis- 
tration pins below apera- 
ture. Furnishes high qual- 
ity 2.25x2.25 inch picture. 
Shutter adjustable to 90° 
maximum opening. Re- 
movable 10X boresight 
tube for critical focusing 
and viewing. 


gordon enterprises 


5362 N. Cohvengo Bivd 
N. Hollywood, Collif 
Cable: GORDENT 





CONVENTIONAL 60 KVA GENERATOR 


NEW STATICALLY EXCITED 60 KVA GENERATOR 


Static exciter components mounted within the fuselage of 
the Lockheed Electra replace the rotating exciter of con- 
ventional generators. This design simplification reduces 
generator overhung moment by approximately 180 pound- 
inches, eases handling, and improves generator cooling and 


ability to withstand vibration. 


Why Lockheed Electra Will Use New General 


DESIGN SIMPLIFICATION GIVES RELIABILITY DEMANDED BY TURBINE-POWERED AIRCRAFT 


The new Statically Excited Generator combines the 
proven design principles of the conventional General 
Electric generator with the increased performance 
potential of static excitation. 


Unscheduled delays due to rotating exciter failure 
or lack of residual magnetism are eliminated. Mainte 
nance cost is reduced because static exciter parts do 
not need attention between major aircraft overhauls 
and commutator undercutting and neutral brush 
setting at time of overhaul are eliminated. Reduced 
size of the new generator simplifies removal and instal 
lation. Also radio interference problems are greatly 
reduced by elimination of the commutator. 


Fire hazard due to energy available for feeder fault 
after trip is minimized because the static excitation 
system retains less than one volt a-c while rotating 
exciter systems have residual of from 50 to 100 volts. 
Design improvements in the new generator allow 
higher operating temperatures, permitting one gen 
erator to carry the load of two under emergency 


conditions 


For further information on the new Statically 
Excited Generator contact your nearest G-E Ap 
paratus Sales representative or write for bulletin 
GEA-6015, Section 210-100, General Electric Co., 
Schenectady 5, N. Y. 














Electric Statically Excited A-C Generators 


Fast Response Improves Performance of Electronic Equipment 


Hi) 
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Hy NALAAMIEFTHLLUAU ALN 


139 VOLTS 
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380 AMPS: 


Whi | NAN} WNIT | 
i UU NA l we a 


050 Foe 
ee P Le O50 SEC. ——» 


92 VOLTS 


APPLICATION OF FULL LOAD—Normal REMOVAL OF FULL LOAD—Normal volt- SHORT CIRCUIT BUILD-UP—Achieves full 
voltage is reached in .050 second after age is reached in .050 second after removal short circuit output in .057 second after 
application of full load. Voltage dip of full load. Maximum overshoot is 139 three phase fault. Steady state current is 
reaches 92 volts—80% of normal voltage* volts—121% of normal voltage.* 380 amps—342 f rated current.* 


Performance obtained with a typical 40 KVA model 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


eiainl PE 








FROM 35000 RPM AT THE TURBINE : 
TO 2400 RPM AT THE WHEELS... 





HYATTS SMOOTH THE FLOW OF POWER 
IN GM'S EXPERIMENTAL FIREBIRD II 


Taming the terrific torque of this gas turbine 
developed by the GM Research staff is no job for 
ordinary bearings. Only the finest straight 
cylindrical roller bearings can stand the gaff! 


HYATTS easily handle the whirlwind speeds 
generated, and at the same time let the turbine 
shafts float horizontally when they heat up. 
This “free lateral” feature automatically 
compensates for shaft expansion without 
changing the bearing centers. In the reduction 
gear train, too, HY ATTS pass along the power 
with minimum frictional losses and maximum 
resistance to the punishing stress and strain. 


So if you’ve got a tough gas turbine bearing 
problem, come to HYATT for help. Remember . ; = 


HYATT has more experience with gas turbine applications of roller 


bearings than anyone else in the field—why not profit by it? 


WY ARTE TF nontee ccanincs 


STRAIGHT | 


HYATT BEARINGS DIVISION @ GENERAL MOTORS CORPORATION © HARRISON, NEW JERSEY 
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ates the diaphragm to open or close the 

perture. Oscillation is approximately 
1,800 times making possible 
the 1.8-second diaphragm range move 
ment 


i minute, 


Ihe camera also incorporates an ad 
Rotary shutters 
In MOvVIC 


vance m rotary shutters 
old hat 
but most designs have used a variable 
ingular opening to control exposure. 
his has called for a complicated differ- 
cntial mechanism to control the vari 
ible angular opening, and angular differ- 
ences in the opening itself have caused 
exposure variations. Furthermore it is 
dificult to make the shutter reassume 

precise slit width. 

ficiency of this shutter varies with 
the width of the slit. The narrower the 
opening the less efficient the shutter 
lhe reason is that the penumbra effect 
becomes more pronounced, penumbra 
being the shaded area cast on the film 
by the edge of the shutter. 


such are cameras, 


Fixed Opening 

The Fairchild shutter, by use of a 
fixed angular opening, maintains a con 
stant shutter efficiency over the entire 
exposure range. The front clement of 
hutter blade rotates at a constant 64 
rps. regardless of film pull-down speed. 
his gives the shutter its 1/250th of a 
second speed, which is quite fast, and 
desirable to cut down blurring from 
high aircraft speeds. 

In a standard shutter there is a 
straight-line one to one relationship b« 
tween feet-per-second film pull-down 


MALLORY:- SHARON 








RB-58 System Simplified 


\ major improvement in the RB-58 
aerial reconnaissance system, now in pilat 
production at Fairchild, is the incorpora- 
tion in cameras of all component con- 
trols. By this elimination of black boxes 
on racks, the system is much simpler and 
has fewer connections, reducing trouble 
potential. 

Besides a weight reduction (AW April 
30, p. 23), Fairchild engineers have cut 
the total system size from 114 cu. ft. 
to 65 cu. ft. But the 9x9 in. camera film 
capacity has been increased from 390 
ft. to 500 ft. 

System includes three 9x9 in. and 
three 9x18 in. cameras, one 70 mm. for- 
ward facing image motion compensation 
camera, and two alternate co-installations 
—a single 70 mm. downward aiming 
camera or a fan of five downward facing 
70 mm. cameras. 

The television closed loop viewfinder, 
gyro-stabilized, has an azimuth sweep of 
45 deg. right and left, elevation control 
from straight ahead to 90 deg. down, 
fields of view of 10 and 40 deg. and a 
light range of 0.5 to 8,000 ft.-lamberts. 
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reports on 


How a METAL IMPROVEMENT helps 


maintain B-52 production schedules 


@ Here’s the Boeing B-52 global 
bomber . flying 400 pounds 
lighter because the new metal 
titanium is used extensively in 
the jet engine pods. But in forming 
titanium parts, Bell Aircraft, one 
of the firms which produces the 
complete pod assemblies, original- 
ly encountered production delays 
because of variable “‘springback”’ 
in forming titanium sheets of 
different strengths. 


To overcome this, Bell segregates 
titanium into different strength 
groups, which are color coded 
and handled separately with im- 
proved forming techniques. Here 
Mallory-Sharon’s new “quality 
certification”’ of titanium proves a 


substantial time saver. With this 
method, we not only meet speci- 
fications, but certify average 
strength of each heat we pro- 
duce, and certify that 97.5% of 
each heat is in a narrow range 
of this average. This eliminates 
the need for tests to segregate 
incoming material . . . helps cut 
fabrication costs . . . and permits 
meeting production schedules on 
time. 


Quality certification is another 
first from Mallory-Sharon ... a 
leading producer of titanium and 
titanium alloy mill products. Call 
us for your requirements in this 
lightweight, strong, corrosion 
resistant metal. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 





THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils ... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 
munications system. 


THE MAN WE MEAN IS A COMPOSITE of the editorial 
staff of this magazine. For, obviously, no one 
individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 
plements the editorial section of this magazine 
—the advertising pages. It’s been said that in a 
business publication the editorial pages tell “how 
they do it” — “they” being all the industry’s front 
line of innovators and improvers — and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 








speed and shutter rotation. The slower 
the film speed the slower the shutter 
revolves, and the angular opening be 
comes narrower—and thus less efficient 

when it compensates for the retarded 
shutter speed. 

The rear element of the Fairchild 
shutter, the capping blade, has a rota 
tional speed that varies with the frame 
rate. 

At the fastest speed, 64 frames per 
second, the film is exposed once for 
everv revolution. At 32 frames per sec- 
ond the second shutter caps or blacks 
out each alternate exposure, and at 16 
fps. the second component caps three 
out of four exposures. Angular opening 
between the blades remains constant, 
the exposure variation accomplished by 
capping 

This climinates the complicated 
differential mechanism and _ hard-to 
obtain angular tolerances of standard 
shutters 


Sprocket Film Drive 


Fairchild engineers developed a con 
tinuous imput, intermittent output 
sprocket film drive. Standard “claws” 
to advance the film were discarded 

With the new drive, several film 
sprocket holes are always engaged with 
the sprocket wheel, assuring constant 
engagement and positive drive film ad- 
vancc 

The continuous input is converted to 
intermittent output through an unusual 
adaptation of a Geneva-type of drive 

Film capacity of the KB-5 is 50 ft 

Fairchild officials feel that the KB-5, 
with its built-in exposure control and 
other advanced features, will obviate the 
necessity of building and retrofitting 
exposure control attachments for exist 
ing N-9 gun cameras 


Aluminum Forging Press 


Huge 8,000-ton hydraulic press produces 
high strength aluminum forgings up to 
500 sq. in. in area at Alcoa’s Vernon, Cal. 
plant. Four steel struts at the corners 
make the press earthquake-proof. 
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Over a million airline hours of turbo-prop Viscount experience will be built into the Viscount 810-840 


the new 400 mph turbo-prop 


VISCOUNT 810°-840 





higher cruising speed... These advantages make the Viscount 810-840 the ideal 
, é aircraft for medium-haul, high density routes. It will surpas 

up to 400 miles an hour. - = . 
even the Viscount 700 series as a money maker for pro- 


y i air ] t 1 . + ; 
bigger capacity... sraivachiensctiore tava. Thseew Yulee Veet 
up to 70 passengers. Airlines in 1958 ik 
Behind the new Viscount 810-840 stand 
greater economy... the Vicker fa 
with the new Rolls-Royce Dart 
R. Da. 7 or R. Da. S turbo-prop engines. 
U.S. Repre 
world wide experience... 10 Rockefe 
gained from over a million hours 


oj Vise ount ope ration B. 
passenger preference... 


as proved hy the sensational traffic 
records of the Viscount 700. 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND * MEMBER COMPANY OF THE VICKERS GROUP 
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breaking through 


OMAR 


/propulsion 


problems of 


supersonic 


THE WEAPONS SYSTEMS CONCEPT IN ACTION 


Joining skill and experience in research, 
development, and production of super- 


sonic powerplants and fuels, Marquardt 
Aircraft, Olin Mathieson Chemical, 


and Reaction Motors demonstrate the 


weapons systems concept in opera- 
tion. Coordinated through the OMAR 


Joint Technical Committee, these ree- 
ognized leaders in the fields of rocket 
and ramjet engine design, chemical 
research, metallurgy and fuels are add- 
ing new team impetus to the advance- 
ment of supersonic aircraft and missile 
propulsion. 


MARQUARDT AIRCRAFT 


OUN MATHIESON CHEMICAL OMAR 


REACTION MOTORS 


Marquardt Aircraft C 
Van Nuys, California 





y Olin Mathi Chemical Corporation 
New York, New York 


Reaction Motors, Inc. 
Denville, New Jersey 
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Eng olneers in 
_ training... 

Experienced 
engineers ada 


...there’s no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 


Rocket and Ramjet Engines 
Prope ‘Hants and Fuels 
Testing and Evaluation 


Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, you're affiliated 
with pioneers in the field of supersonic 
propulsion: Reaction Motors, Ine., 
first in the American rocket industry; 
Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramjets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels. 

You're on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, and liquid and solid 
propellants. 
For further information write 

OMAR Employment Officer at the 


company nearest you, 


ramyjets, 


Olin Mathieson Chemical Corporation 
460 Park Avenue, New York 22, N. Y. 
Reaction Motors, Inc 
Denville 1, New Jersey 
Marquardt Aircraft Company 
16554 Saticoy Street 
Van Nuys, California 
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Cargo Vehicles Suggested to USAF 
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“Air mobile tactical forces should be 
equipped with lightweight, independ 
ent cargo carriers capable of self-loading 
and self-discharging to allow high vechi- 
cle utilization.” 

That is one major 
report recently completed for the USAI 


conclusion in a 


by Stanford Research Institute. For 
the past three years the institute has 
been conducting logistics and develop 


ment planning studies under an ex- 
panding program for the military serv- 
1cecs. 

Ihe report states that “two tvpes of 


independent vehicles are proposed for 
of the present, con 
1 family of | shaped, 
trailers, and a 


rough-terrain fork 


air base use in lieu 
venti 
open-top, straddle carrie: 
group of lightweight, 


lift trucks 


mal carriers 





New 


The Navy's Clothing Supply Office 


(right) is wearing general purpose suit while working on model of Viking rocket. 
suits are made of cotton with a resin modified butyl rubber coating. 


ceiving 






It was estimated that an air base rm 
100 tons of air cargo and bombs 
per day requires a total of 50 men and 
bout 80 tons of conventional vehicles, 
two fork-lift cranes and 
cven cargo trucks 
Ihe same job could be done b 
dependent vehicles weighing 15 
r less and operated by 12 men, says 


the Stanford proposal 


trucks, two 


by two 


tons 


Lockheed Test Pilots 
Get Earlier Briefings 
Los Angeles—Under a reorganization 
it Lockheed Aircraft Corp., production 
test pilots will be brought into the pic 
ture in new airplane model dev pment 
earlier than in the past, and will “live 
with” the airplane through its entire de 
clopment 
Announcement of 
production test aod 


change in 
was made by 


the 


rok 


A \W Tony Le 7 ockheed direc- 

wr of flight operations 

.™ nother move, flight operations has 
issumed more responsibility for indo 
trination of customer flight personnel in 
Lockheed equipment operation, Le- 
Vier said 

Application of the production test 
pilot role has started on four new mod 
els, the F-104A, T2V-1, Model 1649 
and Electra. 





Navy Protective Suits 


at Brooklyn, 
protective suits for personnel handling hazardous fuels and rocket propellants. 
purpose protective suit (left) has hose attached for supplying air to wearer. 


N. Y., has developed two new types of 
Special 
Navy 


man 


The 









NEW AVIATION PRODUCTS 





Propeller Control Simulator 


\ simulator for production or proto- 
tvpe testing of propeller controls 
duplicates many flight conditions, such 
as air loading effects of the plane and 
indications. Non-linear 
rates of 
various elements are also included 

Newton Co., Manchester, Conn. 


cngine response 


schedules and response to 


“hes 


Se 


Twin Pushers Remove Wrecks 


Vehicles designed to clear runways 
of crashed aircraft weighing up to 400, 
O00 Ib. in less than 20 min. have been 
developed for the Air Force. Air Re- 
scarch & Development Command says 
that formerly heavy movers took five 
to 15 hrs. to do this job Photo shows 
two of the ad 
wrecked Convair B-36. 

Lhe $150,000 vehicles 
150,000 Ib. and have six 10 ft.-diametet 
wheels. ‘They operate in pairs and use 
scoops to remove the wreck 

R. G. LeTourneau, Inc., Longview, 
Tex. 


new vehicles movi 


a 
1g 


each weigh 


Cable and Fittings Tester 


Machine for aircraft 
cable and fitting capable 
of testing cables up to 7,000 Ib. pull. 
It has automatic cycling with tension 
holding for 10 seconds. ‘The machine 
meets military requirements for cable 
tests 

Hewitt & Faust Manufacturing Co., 
1071 Industrial Place, El Cajon, Calif. 


proof-testing 
issemblies is 


120 


Highspeed Analysis Camera 


\ highspeed motion analysis camera 
that take quality 16-mm 
photos is being field tested. Airborne 
maximum of 2,000 

A missile “hit-miss” 


take 


FOr cl 


can 
model takes a 
photos per second 
version is being developed to 
1,000 pictures per second 


A rare-element glass in the four-side 


straight-line 
Standard 

onc-qu int 
tube 


rut 


three eigl 
lf-inch 
Cad WIVCcrTse 
of flo 
either direction. Unit x 
svstems has \V-5529A specifications 
w dispersion, providing Aircraft Products Co., 
Rd., Bridgeport, Pa. 


prism 

fraction and lo 
. 

COlOI transparencies 

Units ar 


shock without causing 


300 Church 


designed to 
Drug Fights Fatigue 
or malfunction 
° ° . | S iI orc S stl ral il 
Fairchild Camera & Instrument , : ron r r .o a4 a - 
Corp., Robbins Lane, Syosset, N. Y. a pie tb oo ae os 
OMDING SAT CTS ini 


; 


report d to « 
. minimum of undesirable cftect 

Shutoff Valves for 2,000 Psi. the ability to maintain personnel 

shutoft centration and efhciency. Meratran 


solenoid-operated 
ippe irs to avoid cftc ts oO 


2.000 


I wo-w 1\ 


valves for ps service have reported, 








Pitas . 
. > 
Light Pneumatic Spheres 
These 900-cu. in. capacity fiber glass spheres, used for aircraft pneumatic applications, 
weigh 16 lb., compared with 25 Ib. for comparable wire-bound steel containers. This weight 
saving can be significant in high-speed jets. Manufactured by Walter Kidde & Co., Inc., 


units come in volumes from 50-5,000 cu./in. with operating pressures to 5,000 psi. 
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VOUGHT...FOR COMBAT SUPERIORITY 


Engineered by Vought 
eeeWorld’s 


V) 
yt 


Faster-than-sound Crusader Will Strengthen 
L. S. Fleet's Command of the Skies Above the Seas 


Chance Vought’s F8U-! Crusader represents the next generation of 
Navy fighters. It combines supersonic level flight performance with 


exceptional combat ceiling, long endurance and ease of maintenance 


Avile and amazingly lethal, the Crusader meets the demands of ship- 
board operating requirements with no sacrifice in speed and striking 
power. It will give air superiority to the U.S. Navy wherever its task 
forces operate 

Behind this triumph in aviation achievement lay an intensive research 
and development program...and experience gained in 38 years of 
pioneering leadership. Like many other significant Vought advances, 
it emphasizes a tradition of engineering excellence 


In the field of high performance aircraft, as well as guided missiles, 
the creative spirit is strong at Vought. Because of this spirit, America 
can continue to expect superior new weapons from Chance Vought 
as long as the need for them exists 

SCIENTISTS AND ENGINEERS: There is a challenging 


p or you on Vous creative team now. For details 
r Personnel, P. O. Box 5907, D s. Tex 


GUGOAT ALMRCRArT 


4/NCORPORATED DALLAS, TEXAS 


RMS E MILITARY AIRC AFT INCE 1917 
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For HEATING, VENTILATING and AIR CONDITIONING 











WESTINGHOUSE AIR HANDLIN 
COMBINATION UNITS in 13 basic 


sizes give you Unlimited Selection... 


The most complete line for every 
job—Westinghouse Air Handling 
Combination Units handle from 
500 to 48,500 CFM. 


These versatile units, each with a choice 
of two coil face areas; in five coil types 
(see panel at right) and accessories as 
required, permit you to select from the 


broadest line in the industry. 


Only Westinghouse Gives You: 


e High Efficiency 


@ Quiet Operation 

@ Non-Pulsating Air Flow 

@ Corrosion-Resistant Construction 

e High Capacity—Low Resistance Coils 


© Single Equipment Warranty 


For complete application service, call 
your Consulting Engineer or your nearest 
Sturtevant Division Sales Engineer . . . 
or write Westinghouse Electric Corpora- 
tion, Sturtevant Division, Department 
3E, Hyde Park, Boston 36, Mass. 


WESTINGHOUSE AIR HANDLING 


vou can se sue...iens Westinghouse 


DIRECT EXPANSION FOR COOLING 
AND DEHUMIDIFYING 3-4-5 and 


© rows deer 


WATER COILS. for heating, cooling 
and dehumidifying—2 through 8 rows 


jeer 


STANDARD STEAM HEATING COILS 
for use with modulating 


12 rows deep witt 


STEAM DISTRIBUTING TUBE COILS 


for use with modulating steam valve 


ale 


DUAL FEED STEAM DISTRIBUTING 
TUBE COILS 
lengths— 78 through 120 in.—1 and 2 


rows deep with 3 fin spacings. Operates 


available in fin tube 


as two coils in single casing—supply 
Fale mmoelalel-lat-t-h4-Mieelalal-.ondlelal-mr- ) ame 1-1 eg) 


talent -tilesiiat-.4-t-@e-tee-baliler-balele 











blood pressure and slumps. in reaction 


experienced with other drugs of this 
type. 

lests were conducted by USAF 
School of Medicine, Randolph AFB, 
lex. 

William S. Merrell Co., Cincinnati, 
Ohio. 





Aircraft Crash Recorder 


An instrument for recording an air- 
craft’s history of acceleration, airspeed, 
altitude, fire locations and _ structural 
failures for the time preceding the 
accident, retains information onlv if the 
plane crashes. Of the constant record- 
and-erase magnetic type, it does not 
use electronics in either the recorder 
or for playback. 

Record is a metal plate; reloading is 
not required. 

Gateway Manufacturing & Develop- 
ment Corp., P.O. Box 539, Los Altos, 
Calif. 


Plastic Coated Fabric 


A Dacron fabric coated with Hypalon 
plastic, developed by Air Researth & 
Development Command for air-sup- 
ported radar structures, will provide 
weight savings of about 50% over 
existing fabrics 

Called Dacralon, the material is 
reported to have excellent clectrical 
properties; good resistance to sunlight 
and ozone aging. Material weighs 
about 7.5 oz./sq. vd.; exterior has a 
coating of about three to 3.5 oz./sq. vd. 
and the interior about 1 to 1.5 oz. 
Breaking strength is estimated at +50 
Ib./sq. in 

Air Research & Development Com- 
mand, U.S. Air Force, P.O. Box 1395, 
Baltimore 3, Md. 


WHAT'S NEW 
Telling the Market 


Application methods, etc. on Jennite 
J-16, surface seal.for asphalt pavements, 
catalog LL-2992, Maintenance, Inc., 
Wooster, O. . . . How to pack for maxi- 
mum instrument protection, brochure, 
Armour Curled Hair Division, North 
Benton Rd., Alliance, O. . . . Carbon 


a 


y 
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DC needle bearings give high-capacity 
performance in minimum space 


Unique construction— accurately 
drawn, surface-hardened shell re- 
tains rollers and serves as outer 
raceway. 


Full complement of smal! diameter 
rollers—precision-ground and 
through-hardened—assures top 
capacity by distributing load over 
large number of contacts. 


Turned-in lips of the case-hardened 
outer shell keep dirt and grit out, 
lubricants in—while retaining trun- 
nion ends of rollers. All wear sur- 
faces of outer race are case-hardened. 


No inner race required on surface- 
hardened shafts—reduces space re- 
quirements, lowers unit costs. 


Simple assembly—arbor press 
seats bearing in round housing bore. 
No collars, shoulders or retaining 
rings needed. 


Closed end type DC Needle Bear- 
ings are available for stub shaft 
applications. The closed end pro- 
vides a perfect seal at no extra cost. 


Needle Bearings are made in a Precision Series for most 
applications and an Extra Precision Series where low radial 
play and minimum eccentricity are required. Easy lubri- 
cation through optional hole in shell or through hole in 
shaft assures long service life. Bearings can be pre-packed 
with suitable grease for those applications requiring grease 
lubrication. 

See our new Needle Bearing Catalog in the 1956 Sweet's 
Product Design File—or write direct for Catalog No. 55 


THE TORRINGTON COMPANY 


Torrington, Conn. South Bend 21, Ind. 


District offices and distributors in principal cities of United States and Canada 


— 


Zgonton ~ 


TORRINGTON BEARINGS (:22:: 


Needle eo Spherical Roller o@ Tapered Roller 


124 


Cylindrical Roller eo Ball e@ Needle Rollers 
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brushes for industrial, military and com- 
mercial applications, Catalog 56, Pure 
Carbon Co., Inc., St. Marvs, Pa 
Selection tables, performance charts, 
cte., on airborne oil-hydraulic com- 
ponents and complete systems, Bulletin 
\-5200-D, Vickers, Inc., 1400 Oakman 
Blvd., Detroit 32, Mich 


Presentation of small precision instru- 
ment ball bearings, technical manual, 
New Hampshire Ball Bearings, Inc., 
Peterborough, N. H Parts brochure 
of feed through and standoff terminals 
ind custom-molded nylon and _ plastic 
components, Whitso, Inc., Dept 
AWN, 9330 Byron St., Schiller Park, 
Il] Broadside CP-8326 on uses, 
pecifications and prices of dispensers 
for gummed and pressure sensitive tape, 
nd Salesmaker #13 on two-strip rein- 
forced tape method of carton sealing 
Better Packages, Inc 


versus six-strip 


Shelton, Conn Sizes, hose capac 
iti ind reel variations of hose reels 
for fuel delivery equipment, catalog, 


Clifford B. Hannav & Son, Inc., 24 
Maple St., Westerlo, N. Y 


Extrusions by Harper, booklet, H. M 
Harper Co., Metals Division, 8200 L« 
high Ave., Morton Grove, II] Chart 


of physical properties of tooling resins, 


including casting and laminating matc 
rials and brochure on Epibond epoxy 
idhesives, Furane Plastics, Inc., 4516 


Brazil St., Los Angeles 39, Calif 
Guide to manometer-type instruments, 
bulletin Meriam Instrument Co., 


11054 Madison Ave : Cleveland ya ) 


Application techniques and precau 
tions. advantages and limits of adhesive 
binding at room temperatures, booklet 
Rubber & Asbestos Corp., Dept. P., 


Bloomfield, N 
polyvinyl chloride pipe, bulletin, Alloy 
lube Division, Carpenter Steel Co., 
Union, N. J 


Unplasticized 


New Publications 


Lhe Aircraft of the World—by William 
Green and Gerald Pollinger—Pub. bi 
Hanover House, 575 Madison Ave., 
New York 22, N. Y. $7.95. 211 pp 
About 1,200 ill 

Specifications, photo, three-views ind 
details of nearly 1,000 aircraft 
ing rotarv-wing. Covered are not only 
new aircraft, but many old-timers still 


includ 


ctive 
The Airplane at Work for Business and 
Industry—Prepared by the Office of 
Planning, Research and Development 
ind available through the Civil Aero 
nautics Administration, U.S. Depart 
ment of Commerce, Washington 25 
D.C. $1.00. 75 pp 

This review presents the results of a 
1955 survey covering all civil fiving in 
1954 except that performed by th 
airlines and by the CAA it 


cheduled 
clf 
Preliminary timates for 1955 are 


included in the surve 


Aviation Directory of Canada—Pub. by 
Aircraft Magazine, 341 Church Street 
loronto 2, Ont., Canada. U.S. pr 
cc ON 
Sections on th ircraft industrv; the 
transport industry; military aviation 
mment departments and ganz 
tions wration rganization nd pub 


lications; sources of supplv and services 


A Simple Guide to Blueprint Reading 
with Applications to Aircraft—by Wil 
lam N. Wrght—Pub. by McGraw-Hill 
Book Co., 330 West 42 Strect, New 
York 36, N. Y \ revised edition of 
A Simple Guide to Blueprint Reading, 
Copvright 1941, 1945, by William N 


I 
Photographs and many dia 


Wright 


grams 
A guide to blueprint reading 





Mach 5 Tunnel for Chance Vought 


A $3.5 million, Mach 5 wind tunnel will be built for Chance Vought by Chicago Bridge | 


& Tron Co. and the Fluidyne Corporation. 


The new tunnel will be a straight-through, 


blow-down type rather than a closed circuit tvpe and will have a four-foot square test sec 


tion using air which will be stored in the steel tanks (right) at a pressure of 600 psi. The 


present contract covers only the basic wind tunnel; bids on the data system and the build 


ing will be called for soon. ‘The new tunnel is expected to be in operation in 1958, 
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Engineers: write for opportunities with 


} | 


an industry leader in an ideal Califor- 
nia locale 


) HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 
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How a better precision-fit Guide Pin Bushing* 
is made in less time with 


SHELBY SEAMLESS MECHANICAL TUBING 


Here is another manufacturer that is 
turning out a better product in less 
time by using Shelby Seamless Steel 
Tubing. 

The product, a wring-fit bushing, 
makes possible a truly precision die 
set, which permits closer working tol- 
erances and extends the life of the 
dies to a degree never before thought 
possible. The bushing itself is harder, 
stronger, more uniform, longer last- 
ing and better fitting. 

When Shelby Seamless Tubing is 
used, no boring is necessary—the 
hole is already there. It offers more, 
however, than just a pre-bored hole. 
It combines to an exceptional degree 
the qualities of strength, uniformity, 
and dimensional accuracy. These ad- 
vantages, coupled with the workabil- 
ity and excellent machining proper 
ties of Shelby Seamless, make it the 
ideal material for critical mechanical 
applications like this. 

Available in a wide range of di- 
ameters, wall thicknesses, various 
shapes and steel analyses, Shelby 
Seamless Mechanical Tubing is pro- 
duced to exacting standards by the 
world’s largest manufacturer of tu- 
bular steel products. Get in touch 
with our engineers if you would like 
help in applying Shelby Seamless to 


your specifications. 


* Manufacturer's name on request, 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© SHELBY SEAMLESS MECHANICAL TUBING 


Y NA Pe. 8 i Sa ae or 22.4 
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WHO'S WHERE 





* 


Continued from page 23 


Morton B. Prince, director-research and 
development, National Semiconductor Div., 
Hloffman Electronics Corp., Chicago, III 

Robert H. Kuhagen, military contracts 
division manager Gordon Enterprises, 
North Hollywood, ¢ ilif 

Richard W. (Dick) Taylor, flight test 
hief, Wichita, succeeding A. Elliott Mer- 
rill assigned to Seattle Transport Division 
military sales, Boeing \irplane Co., Seattle, 
Wash 

Vernon H. Vogel, engineering director 
Acronautical Division, Robertshaw-Fulton 
Controls Co., Anaheim, Calif 

Samuel L. Higginbottom, engineering 

mnager, Kansas City overhaul base, Trans 
Wi rid Airlines 

K. H. Knox, engineering sales manager, 
Weston Hydraulics, Ltd., subsidiary Borg 
Warner Corp., North Hollywood, Calif 

Fk. A. ‘Ttwomey, general manager, Aviation 
Supplies Division Air Associates, Inc 
leterboro, N ] 

Max Enderlin, aircraft program director, 

deral Telephone and Radio Co., a divi 
on International Telephone and Telegraph 
Corp., Clifton, N. J 

Murray Heyert, market development and 
promotion manager, Avien, Inc., Woodside, 
NY 


Y 
Dr. Wendell B. Sell, general manager, 
Klectronics Division, American Machine & 
loundry Co., Boston, Mass 

Albert J. Colton, district sales manager, 
\rmy equipment, Light Military Electroni 
Equipment Dept., General Electric Co., 
Washington, D. C 

John S. Macdonald, general manager, Dis 
tribution Assemblies Dept., General Elec 
tric Co., Plainville, Conn He succeeds 
Hershner Cross, who has been appointed 
manager-marketing specialization consulting 
SCT' ¢ 
William P. Lear, Jr., general manager, 
Lear S. A., Geneva, Switzerland, a subsidi 
iry of Lear, Inc 

Stanley L. Rudnick, general sales man 
iet-Commercial Division, National Com 
pany, In Melrose, Mass 

Charles H. Hacker, assistant sales man 
wer, Micro Metall Corp., Glen Cov 
N.Y 

Bernard A. Miske, advertising and sales 
promotion head, Goodyear Aircraft Cor 
poration and Aviation Products Division, 
Goodvear Tire & Rubber Co., Akron, Ohio 

LeRoy Cooper, senior sales engineer and 
West Coast representative (Los Angeles 
ind Norton C. Joerg, East Coast sales en 
gineer, Curtiss-Wright Corp., Wood-Ridge, 
N. J 

L. C. Gartin, divisional service manager, 
Cessna Aircraft Co., Wichita, Kan.; Robert 
J. Templer, planning and training director 

David N. Harrison, engineering service 
represent itive, Adel Precision Products, 
istern office, Mineola, N. Y 

Robert M. Williams, engineering director, 
Embry Riddle International School of Avia 
tion, Miami, Fla 

Frank R. Caldwell, in charge, Combus 
tion Controls Section, Mechanics Division, 
National Bureau of Standards, Washington, 
a. & 
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PORTABLE 
CONTROL | 
TOWERS 


Transportable by helicopter or truck. Available in o variety of 
models — or we will design to suit requirements. Include radio 
telephone transmitting and receiving equipment, cerological in 
struments, and field lighting contro! facilities. 








Inset shows portable tower being raised to top of structure, using 
hoisting equipment supplied. Sectionalized supporting structures are 
available in any height up to 250 feet. 


Consult us for your control tower requirements, 


7 
Th Loker ENGINEERING AND CONSTRUCTION COMPANY 


ESTABLISHED 1920 
32TH STREET AND FERRY AVENUE CAMDEN 4, NEW JERSEY 











have you 
Edge Lighting Problems? 


The unparalleled design flexibility of the 
Lackon® photo-marking process may offer you 
the best solution. With a minimum of gimmicks 
and gadgetry, Lackon® gives you a panel of 
unequalled marking accuracy, optimum legi- 
bility and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
government approved laboratory, Lackon® edge 
lighted panels, knobs and knob skirts meet 
and exceed lighting, legibility and durability 
requirements of specification MIL-P-7788. 


The Lackon® engineering staff of the United 
States Radium Corporation will readily assist 
your panel engineering department during the 
initial design stage. The cooperative applica- 
tion of their skill and experience in lighting 
techniques to your panel design will speedily 
resolve design difficulties, result in decided 
production economies, and yield a remarkably 
superior finished product. For information 
write Dept. 


United States Radium 
ea tae Corporation BG) 


535 Pearl St., New York 7, N. Y. 
Regional offices at: 4624 W. Washington 
Bivd., Chicago 44, Ill; 5420 Vineland 
Ave., North Hollywood, Calif.; 36 Avenue 
Krieg, Geneva, Switzerland; Radelin-Kirk, 
itd., 1168 Bay St., Toronto 5, Ont., Canada 


ei <- — i | “TT? ale 





127 


Electronic specialists at Ft. Monmouth SCEL Laboratories checking out radar and computing system designed for field use. 


ARMY SIGNAL CORPS ENGINEERING LABORATORIES 
IS A CENTER FOR DEFENSE ELECTRONICS 


The Army Signal Corps Engineering Laborator- 
ies at Fort Monmouth, N. J., 
tronic miracles. Some 4,400 scientists, engineers 
and technicians at SCEL, and thousands more 
working with SCEL contractors, strive constantly 
to keep the United States preeminent in the elec- 
tronics essential to modern military demands. 
The nerves of today’s fighting forces are elec- 
tronic. Radar guides, traces and detects missiles 
and manned aircraft. It directs friendly artillery 
and pinpoints enemy mortars, or night troop 
movements. It measures speed and direction of 


is a house of elec- 


missiles and vehicles. 


Modern armies need constant and effective 
television, radio and telephone communications. 
They need devices to detect deadly atomic and 
hydrogen radiation. And instruments to predict 
weather around the clock in all the world. 

Development of these and an imposing variety 
of other devices is SCEL’s business. Working 
in close cooperation with its many contracting 
firms, in private industry, both large and small, 
SCEL never ceases striving for the electronic 
perfection that can make the defenses of the free 
world an armor impervious to all assaults. 


rhis is one of a series of ads on the technical 


activities of the Department of Detens 


@ FORD INSTRUMENT COMPANY 
DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal ° Dayton. Ohio 





Skilled machinists at Ford Instrument 
Company, manufacturing precision 
parts for an Army military computer. 


ENGINEERS 
of unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 
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British Accidents Investigation Branch Report: 





Wrong Prop Feathered, Viscount Fell 


rongs Vi l ; 
the British European 
shed during takeotf on a 

yuishe \irpe rt king 


lightly mjuring all 


ount ype 


\ Vickers 





min ind 


rst was in 

Others in the 

Radio Officer J. A 
md First Oth 


Pp! in 


———s. -. 


iptal I on 
r engine failure. 
ae t 
o the starboard 
t 


™ ( ypilig and 


i " 
to the nght with 





' 


t r to 


i118 l 


nded and 


stained major 


ou vl h 


NOTIFICATION 
on Blackbushe A 


th January 
dent was visited the 


morning 


FURTHER DETAILS 
lhe aircraft was constructed by Vicker 
\rmstrongs Ltd. at Wevbridge in 1953 and 
vas regist name of British ku 
ropean Airways Corporation on 12.12 
Ihe Certificate of Airworthiness was 1 
ved on 8.2.55 and was valid. Ther 
lid Certificates of \Mlaintenance, and the 
urcraft and its engines had been maintained 


we're 


n accordance with an approved Maintenanc« 
Loading and the centre of gravity 
sition were both within the | 


permissible 
limits. The aircraft had flown for a total 
796 hours 


» hye dul 


The Crew 


e Captain Longhurst, aged 36, held a valid 
\ir Line Transport Pilot’s Licence with an 

trument Rating and an endorsement i 
sroup | for Viscount 701. He also held a 
seneral Flight Radiotclephony Operators 
icence. He is approved by the Minister 
f Transport and Civil Aviation as an in 
trument rating examuncr 
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joined B.A 


o in \ ! ol 
@ Radio Officer Miller 
in radic ( T 1 
valid Firs I lig) 
( )p rato! Licen 
@ Captain Sooby and First Officer Tread 
awav both held \ | r Lin ransport 
Pilots’ Licen 
Flight Radiotcleph 

Not At th 


last-namec 


Our int 


rate 


Meteorological Data 
The following observation ‘ 
the Mete il Office, Blackbushe 

at OS51 hrs on 20th January, 195¢ 

@ Surface wind—24 1) 18 kt 

@ \Visibilitv—25 nm 

@ Present Weather 

@ Cloud—éths at 1 t (I 

it 1,600 ft (Estim 


ord d 
} 


TONMg! 


stimated); ¢ths 


The Flight 


The aircraft toc 
port at 0755 hrs 
in the right-hand 
lurner at the controls in the « 
\ simulated instrument takeoff was 
during which Captain Longhurst manually 
feathered No. 1 propeller on reaching the 
takeoff safety speed (\ Captain 
Turner carried out the nec orrective 
action and the emergency and feathering 
drills. ‘The aircraft climbed away and pro 


from London Air 
Captain Longhurst 
s seat and Captain 
if 


} 
ther 
ther 


made 


speed 


essary 


Captain Long 
he did so Cap 
ndercarriage uy 
urcraft was not 
ind believing 
ontrol he put the 


knot 


endeavour to in 
1 height of about 
ached the air 





but a 
had been re 
hit the ground 
Evidence was obtained from three ev 
vit s that No. 3 propeller 
One of these was Captain Sooby 
vho was looking out of the front starboard 
window at the propellers as he expected Ne 
4 propeller would be feathered during th 
off Not only did he sec No 3 pr 
feather but he also noticed a 
ition of noise from thi 
the aircraft 


stopped 
rotating 


Examination of the Wreckage 


Inspection at the en f the acciden 


showed that initial impact with the ground 
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P&H DC Rectifier Welders 


Cut Power Costs Nearly 30% 


instant, exact heat. Just a twist of the wrist results 


You take a big slice out of welding costs with the 
in quick response within the entire working range. 


P&H DC Rectifier Welder. It can reduce your power 

bill for welding operations by nearly 30% because it You get extra-value features too—protection against 

uses less current under load, and practically no power unbalanced conditions in the primary input line 

during idle and no-load periods. thermal overload protection, primary line switch, 
This P&H DC Welder gives you lower maintenance range switch, remote control, and many other time- 

costs, too. There are no moving parts to wear out — saving developments. 

no brushes, bearings, commutators, or brush riggings Four sizes are available — 200-, 300-. 400-. and 

to replace — no costly downtime. 500-amp capacities. (NEMA rated). Write today for 
You produce better welds — put down more metal more information. 

with the P&H DC Rectifier Welder because it has 

the exclusive P&H Dial-lectric Control that gives you by A R N | ~ C Ht o a G is R 

MILWAUKEE 46, WISCONSIN 


I’M SMOOTHARC SCOTTY... fr 
and I'm loaded with ' 
information that shows how 
PeH DC Welders cut costs. 
Just drop me a line or 
send the coupon. 


ee 


ip: i} HARNISCHFEGER CORPORATION 
SEND Welding Division 
4480 West National Avenue, Milwoukee 46, Wis. 


COUPON Attention: W. R. Stephens, Sales Manager 
Please send me information on P&H DC Welders. 
TODAY 


FOR 


ae a 


INFORMATION 


Name. Title 
P&H DC Rectifier Welder with quick-acting 
Dial-lectric Contro}—-NEMA-rated. Available 
in 200-, 300-, 400,- and 500-amp capacities. 


Company 
Company Address 


City Zone State 
3089 


WELOING EQulPwanT 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West © Toronto, Ontario, Canada 
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was made by No. 3 propeller and the nose- 
wheel tyres followed by the starboard under 
side of the nose and the starboard wing tip 
The outer half of the starboard mainplanc 
broke off almost at followed 
by No 3 propeller 

Ihe aircraft cartwheeled, slid along back 
vards on its belly and came to rest 
200 vards from the point of initial impact 
No. 4 engine with its propeller attached 
broke off at the wing leading edge and was 
lving clear of the main wreckage. Fire had 
destroved most of the aircraft but the 
ection was intact and undamaged by fire 

Three of the blades of No. 3 propeller 
were in the feathering range, whilst three 
of the No. 4 propeller were in the fine pitch 
Damage to the blades indicated that 
No. 3 propeller was almost stationary on 
impact and that No. 4 was rotating 

Examination of the control cabin re 
vealed that No. 3 H-P. cock lever was 
selected to the feathering position, to at 
tain which the latch must be raised and 
the lever right back through the 
gate 

The other three H.P. cock levers were 
forward of the gate. The throttles were all 
nearly fully open but these 
considered to be unreliable 
effects of crash damage 


once, closely 


soTnc 


nose 


range 


moved 


positions were 
owing to the 


Subsequent Examination 


Nos. 3 and 4 engines and propellers were 
removed to London Airport for further 
examination. It was established that No. 3 
propeller actuating piston was in the posi 
tion to be expected if the H.P. cock lever 
had been moved to the feathering position 
and the feathering button had not been 
operated 

It was also that the No. 4 
propeller positioned — that 
the blades would have been in fine pitch 
and giving approximately 10,000 rp.m 
at the moment of impact. Electrical and 
mechanical feathering and unfeathering op 
crations were carried out on No. 4 propeller 
in exactly the condition it was m when 
recovered and it was found that the system 
functioned normally 


OBSERVATIONS 


@ A consideration of the evidence in con 
junction with the B.E.A. drill for manual 
feathering makes it apparent that Captain 
Longhurst had moved No. 3 H.P. cock lever 
(which was two inches longer than No. 4) 
to the feathering position instead of No. 4, 
and had then throttled back No. 4 engine 
and pressed No. 4 feathering button. These 
actions cut off the fuel from No. 3 engine 
and feathered its propeller and also reduced 
No. 4 engine to idling conditions. Pressing 
No. 4 feathering button had no effect on 
No. 4 propeller however as the H.P. cock 
lever was not in the feathering position 
The aircraft was thus deprived of all power 
on its starboard side at the moment of be 


established 
piston was so 


coming airborne and the situation was made 


worse by No. 4 propeller idling in fine pitch 
@ Captain Longhurst believed he had com 
pleted feathering of No. 4 engine and to 
confirm this glanced rapidly at the guages 
showing r.p.m and torquemeter pressure for 
No. 4 both of which he read as 
zero. Because the engine was throttled 
right back the torquemeter pressure would 
have been zero but the small pointer of the 
would have been 


engine, 


two pointe tT rpm 


gauge 
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Trouble- shooting , 
made easy 


DOT 


wire harness 
bands 


Wires can be removed or 
replaced one-handed, without 
removing the bands. Spring 
tension prevents accidental 
opening. Resilient, moisture- 
proof lining insulates wires, 
cushions them against chafing. 
Lining will not pull loose. Made 
in seven standard sizes from 
%e" to 2” diameter. 











iy 


“F 


Available with swivel (above) rivet, 
snap-fastener or snap-on clip 
mountings. 


San Leandro 
Ss California 


Subsidiary of UNITED-CARR FASTENER CORP. 





ment. A major 





CONTRACT 
ESTIMATORS 


an opportunity 


for 


This is a real opportunity for the man with a de- 
gree in Mechanical or Electrical Engineering who 
already has some training in Industrial Manage- 
Southern 
manufacturing company, whose methods and prod- 
ucts have made it an industrial leader, is selecting 
a few men to assist the Chief of Contract Pricing 
in estimating and forecasting. 

You should have at least 3 years experience on 
airframe or electronic and electro-mechanical com- 
ponents. If you want responsibility and earning 


power, write without delay: 


P-1696, A 


VW. 6 St Los 


you 


California equipment 


Angeles 17 














offers opportunities for 





Careers a 


moe Satisfying 


















AVRO AIRCRAFT 


these people—with or 
without aeronautical 
experience: 


Mathematicians 

Computer Programmers 
Aerodynamicists 

Metallurgical Technicians 

Stress Engineers « Systems 
Engineers « Mechanical Engineers 
Flight Test Engineers 

Controls Engineers 

Aero Thermodynamicists 
Vibration & Flutter Engineers 


Civil Engineers for: 

Structural Analysis, Tests, Design 
Computing Specialists 
Drefismen & Technicians 


Solving all aspects of aeronautical design provides you, 
as an engineer at Avro, with interesting and rewarding 
projects. You can further your career in a company 
where your talents are utilized and appreciated. At the 
same time, you enjoy the freedom of individualism and 
the power of teamwork. Your professional status and 
opinions are respected by your colleagues. 


A broad and diversified range of design projects at Avro 
offers you more scope to develop your capabilities. Among 
these are revolutionary approaches to powered flight 
which are unique in application. 








Avro’s CF-100 all-weather, night and day, rocket-firing 
twin jet interceptor is an example of what this engineer- 
ing team has done. In coast-to-coast service with the 
R.C.A.F. in Canada and also scheduled for NATO in 
Europe later this year, the CF-100 is only the beginning. 
Under development are concepts representing the most 
advanced state of the art. 


You can be a useful member of Avro’s progressive 
design team—enjoy satisfaction and experience in the 
most advanced phases of aviation. 


WRITE TODAY TO: T. W. SHAW, EMPLOYMENT MANAGER, 


AVRO AIRCHATT LIYM1TFD 


BOX 4004, TERMINAL 


MEMBER A Vv ROE 


CANADA 





TORONTO, CANADA 


LIMITED & THE HAWKER SIDDELEY 





GrRouP 








iting | In his rapid lan it 


" , 1 : . - 
this gauge he must have misread it 
® Movement of the throttle in the feather 


ing drill on this occasion was not necessar\ 


1s water-methanol injection was not Ing 
used. The movement was included i I - te 3 N - od E Oe 
feathering drill onh to cut off vate! 
hanol injection when that systen 
ollowing this accident 
ns that simulated engit Tool Engineers, Chemical Processes, Thermodynamics 
take-off during training | 
ild only be made when the use of 
thanol was nnecessary The drill 
i ording] t CNX ludc mo 


hrottl 


and related professional fields of Stress, Weights and Balances, 


CONCLUSIONS 
cumentation of the aircraft was 
roperly licensed 
vidence of any pr 
Captain operated No 

instead of No. 4 
rom both starboard engines 
cal point of the take-off 


OPINION 
iccident was due to an error by the : . ; : ’ 
ning Captain who operated No. 3 high live near beautiful San Diego, California in lovely Chula Vista on 


ure cock lever instead of No. 4 when the bay. Beaches, mountains, desert resorts, Hollywood, Old Mexico 


‘ 


mulating a failure of No. 4 engine during 
e-off. This resulted in the loss of all all nearby — outdoor family living in scenic surroundings and 


t from both starboard engines at a America’s finest year-round climate. 
ritical point of the take-off 


COMPLIANCE WITH AND A BIGGER FUTURE 
REGULATIONS . = 


nducting this investigation the pro 
of paragraph of Regulation 
vil Aviation (Investigation of Acci 
Regulations, 1951—Statutory Instru 
1653 of 195l—have been com 


P. G. Tweedie 
Chief Inspector of Accidents 








learn about Rohr and the unusual personal security and opportunity 
you find here at this large, progressive, growing Company. Learn 
about the new, challenging engineering programs at Rohr, the sound 
management policies, personal benefits, chances for rapid advance- 
ment, company-wide team spirit — and other career advantages that 
do make Rohr Aircraft Corporation a better place for you to work 
for a bigger future. 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


Please write giving complete 
details and we w answer 


Northrop Honored | immediately. 


For a “major contribution” to aviation J. L. Hobe 


medicine through design of high speed Industrial Relations Manager 
an ¢ h ft ti 
sleds, Northrop Aircraft’s George Nichols Rohr Aircraft Corporation 
: . Chula Vista, California 
accepts a special award from Lt. Col. John Dept. 27 


P. Stapp, director, Aero-medical Laboratory, ite tame isel tele 9 miles south of San Diego 
Holloman AFB. on cool San Diego Bay 
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TIMED TO FEATURE 


AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1957 fiscal Air- 
power budget now in debate and to become effective July 1, 1956. 


SPECIAL COVERAGE of the latest critical areas of research—astronautics, super aero- 
dynamics and human factors. 


UP-TO-THE-MINUTE RESEARCH DEVELOPMENTS in avionics, aeronautical engineering 


and missile engineering. 


ON-THE-SPOT REPORTING at all the 12 research and development testing centers of 
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force 
by AVIATION WEEK’s technical editors — the largest technical staff in Aviation 


publishing. 











DEVELOPMENT COMMAND EDITION 


.. . over 80,000" Engineering-management Get immediate attention for your ARDC EDITION advertising needs, 
men will read and refer to this vital edition and by contacting YOUR AVIATION WEEK REPRESENTATIVE. 
several thousand copies will be made available 


for special service uses. District Offices: New York 36, 330 W. 42nd Street; Philadelphia 3, Archi- 
Your advertising message placed in the ARDC tects Bidg., 17th & Sansom Sts.; Cleveland 15, 1510 Hanno Bidg.; Chicago 11, 
issue will reach Aviation’s most influential au- 520 N. Michigan Ave.; Dallas 2, Adolphus Tower Bidg., Main & Akord Sts.; 
. San Francisco 4, 68 Post St.; Los Angeles 17, 1125 W. Sixth St.; Atlanta 3, 
dience. 801 Rhodes-Haverty Bidg.; Detroit 26, 856 Penobscot Bidg.; Boston 16, 350 
Park Square Bidg.; London EC 4, 95 Farringdon St.; Paris 8, 5 Ave. George V. 
* AVIATION WEEK average net paid ABC circulation 
June-December, 1955; 54,548. Paid circulation of 
current issues; 59,859. Recent readership research 


by Advertising Research Foundation shows 1.4 read- 
ers for every subscriber copy of AVIATION WEEK 
(readership determined by personal interview using 


strict recognition test. Current print order 64,293 


nal A McGRAW-HILL PUBLICATION 
a4 ; ee ee aes ar. Tree J RS .: - . as Ase 1 — ase: 
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The world’s largest integrated 
aircraft plant, at Marietta, 
Georgia, — where we build 
Lockheed C-130 Turbo-Prop 
Cargo planes and B-47 Jet 
Bombers—welcomes this new 
Lockheed program in Georgia. 

Here are projects to chal- 
lenge the very limits of imag- 
ination, vision, ability and 
capabilities of man! 

This new atomic develop- 
ment and its effect on the 
adjacent manufacturing plant 
and new Engineering facility 
at Marietta, creates far reach- 
ing additional opportunities 
for Engineers and Scientists in 
a wide range of categories in 
both places. 

Here is a program that is 
literally long range in both 
scope and product. 

Qualified Engineers and 
Scientists interested in becom- 
ing associated with this pro- 
gressive and rapidly expanding 
organization are invited to in- 
quire for further information 
or personal interview. 


Write to 
ENGINEERING PROFESSIONAL 
PLACEMENT 


LOCKHEED 


AIRCRAFT CORPORATION—DEPT. AVW-521 
761 Peachtree St., N.E., Atlanta, Georgia 





A MESSAGE THE SHORTAGE OF 


TO AMERICAN 


INDUSTRY SCIENTISTS AND ENGINEERS: 


© FIRST OF A 


inane toni How Critical Is [t? 





The United States is running into a serious shortage of scientists and engi- 
neers. There is no novelty in this observation. It has often been made in the 
last few years. And there has been mounting alarm about what this shortage 
may mean for both our national security and our prosperity. 

There would be great novelty, however, if general agreement were attained 
on such important matters as the size of the shortage, the extent of the dam- 
age it threatens to inflict, and the best ways to eliminate it. [he purpose of 
these editorials is not to provide this novelty, but to ventilate some of the 
key as pec ts of the shortage of scientists and ecnemecrs. 

This first editorial in the series is designed to throw light on the over-all 


dimensions of the shortage. Others will be addressed to such que SLIONS as: 


@ How serious is the threat to our economic well-being and to our national 


security? 


@ What needs to be done to prevent the shortage from becoming critical? 


Rise in Phe problem is not that we have been producing a small number of 
engineers and scientists. Indeed, the number has risen sharply. We now have 

Technical 5 I 
a working force of more than 600,000 engineers, over twice as many as the 
Manpower Has 286,000 there were in 1940. And we have about 250,000 scientists (chemists, 


Been Rapid physicists, biologists, geologists, mathematicians, etc.), Compared to only 
92,000 in 1940. About one in 148 persons in the labor force of 1940 was a 


scientist or enginecr; today the ratio is about one in every 80. 

In research and development work, where highly creative scientific minds 
are required, there has been fully as rapid a rise in employment of scientists 
and engineers. Fewer than 90,000 were employed in research and develop- 
ment filteen years ago; the total now exceeds 200,000. 

... But Not Despite this rapid increase in the number of scientists and engineers — 
Rapid Enough ata rate much faster than the increase in the labor force as a whole — the 
needs of industry, government and education for technically trained people 
have risen even more sharply. 

The principal reason for this mounting demand is the prodigious growth 
of research in the last 15 years. From a total of only about $900 million spent 
on all types of research in 1941, the annual expenditure rose to over $5 bil- 
lion by 1953 (the latest estimate available). Over two-thirds of the research 
is done by private industry, mostly to develop new and bette1 products and 
to find new and better methods of production. Most of the rest is performed 
by the government, largely to develop improved and inevitably more com- 
plex scientific weapons. 

One aircraft company has found from its own experience that it required 
17,000 engineering manhours to develop a typical fighter plane in 1940. 
The requirement is now about 1.4 million engineering manhours. Develop 
ment of the typical fighter plane of 1960 will require well over 2 million 
engineering manhours. 

In this dramatic example, the need for engineering services for a basic 
piece of military equipment soared 80 times in 15 years. It is an indication 
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Size of the 
Shortage 


More Needed 
as Teachers 


of why the demand for more and more technically trained men and women 
has outstripped even the imposing increase in scientific and engineering 
manpower of the last decade and a half. 


Exactly how great the gap is between the available supply of scientists and 
engineers and the number required, it is impossible to say. In some instances 
technical talent undoubtedly could be better used than it is now. And part 
of the shortage might “disappear” if higher salaries had to be paid. (These 


questions will be discussed in later editorials.) But informed estimates of 


the approximate size of the gap can be given. 


@ According to the best available information, from estimates by the Engi 
neers’ Joint Council and the U. S. Bureau of Labor Statistics, the minimum 
need for engineers from graduating classes is 40,000 each year for the next 
ten years. Last year we graduated only 25,000 engineers, Just about enough 
to cover replacement needs without allowing for any expansion of the num 
ber of active engineers. Projections made by the U. S. Office of Education 
indicate that we shall probably not have a class of 40,000 —the current an- 
nual requirement — until 1963. 


@ According to Dr. Howard Meyerhoff, executive director of the Scientific 
Manpower Commission, there is now a shortage of about 20,000 scientists. 
Last vear the number of doctoral degrees in the natural sciences, almost a 
prerequisite for research work, was only 5,000, Dr. Meyerhoff estimates that 
the shortage of scientists will rise another 30,000 by 1960, 


Not all of the graduates with scientific and engineering training, further- 
more, will work as scientists and engineers — that is, by performing research 
and giving it practical application. Such training is now necessary in many 
sales and management positions. And more of our technically trained men 
and women must remain in educational institutions as teachers if the quality 
of engineering and scientific education is to be maintained. A survey in 
1954-55 by the National Education Association showed that, out of 277 
universities, state colleges and large pi ivate colleges, nearly one-third already 
had unfilled vacancies in engineering and three-fourths had vacancies in phys 
ical sciences. 

The dimensions of the shortage of scientists and engineers can be sum 
marized as follows: Despite a substantial rise in the trained manpower 
available, the needs of industry, the government and education have risen 
still faster. The best information indicates that, on the basis of current and 
anticipated needs, our recent yearly rates of production of slightly over 
20,000 engineers and about 5,000 PhD’s in natural sciences could be doubled 
without closing the gap entirely. 

Che disturbing implications of this shortage for our national security and 
our prosperity and some practical suggestions for eliminating it will be the 
subjects of subsequent editorials in this series. 
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the British Navy and 
the British Air Force 


the GAZELLE 1,260 s.h.p. 
Gas Turbine Engine 


This significant new free-turbine engine for gas turbine- 
powered helicopters is the first ever to exceed brochure values 
on its initial calibration runs. It has already completed over 150 
hours on the test bed—and the turbine and compressor were 
thoroughly rig-tested before the first engine build ! 
The GAZELLE will power the twin rotor Bristol 192—designed 
for the armed services—and the Westland S$.58 Wessex 
helicopter, adopted by the Royal Navy. 
The engine embodies a highly efficient small diameter axial 
compressor and the safe, simple Napier automatic control 
system. It can be mounted vertically or horizontally, and its 
application need not be confined to rotary wing aircraft. 
Because of the engine's light weight and small size, the instal- 
lation position in relation to the aircraft's C. of G. is not of 
vital importance—thus a more flexible disposition of variable 
: cargo and fuel loads is made possible. 

; The power of the GAZELLE is still being developed. 
1,260 s.h.p. and upwards—from the low weight, compact 

x GAZELLE! 


Designers and manufacturers of Rocket Engines and Raomijets 


NA PIE R_. power For romorrow’s aircrarr 


D. NAPIER AND SON LIMITED LONDON, W.3, ENGLAND 

Partners in Progress with The ENGLISH ELECTRIC Company Led. 

Representatives: 

J. C. K. SHIPP, Suite 909, Dupont Circle Building, 1346 Connecticut Avenue, N.W., Washington 6 D.C. 
Tel: Dupont 7-2123. 


P. J. WAITE, Marconi Aviation Dept., 970, McEachran Avenue, Montreal 8, Quebec. 
Tel: Victoria 3627. 
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STEEL 


Republic 


The HOK-1 ts a four-place, twin intermeshing rotor 
machine powered by a Pratt & Whitney R-1340 nine- 
cylinder, air-cooled engine. 
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Titanium saves 
Cuts cost in the 


The HOK-1 is a general utility, high performance 
helicopter manufactured by Kaman Aircraft Corpora- 
tion, Bloomfield, Connecticut. 

A weight-cost formula developed by Kaman engineers 
and used in combination with Titanium has resulted 
in substantial savings in the production of the HOK-1. 

In the photo at left, a Kaman assembler is shown 
fastening sections of the firewall between pilot and 
engine compartments. These sections are fabricated 
from .016 gage Republic Titanium, Type RS-70 
Annealed. This type has good forming qualities and 
a minimum tensile strength of 80,000 psi. 

The high strength and lightweight advantages of 
Republic Titanium are adding range, speed and ma- 
neuverability to both military and commercial aircraft. 
These characteristics—plus Titanium’s extremely high 
resistance to most forms of corrosion—are also being 
used to advantage in non-military applications such 
as, chemical equipment, heat exchangers, dehydration 
trays, anodizing racks and food-processing equipment. 

Republic, world’s largest producer of alloy and stain- 
less steels, and pioneer in high strength-to-weight 
metals, offers you years of experience gained through 
helping hundreds of manufacturers design and rede- 
sign their products to get more strength with less 
weight at less cost. 

This experience is available to you for your design and 
development work without cost or obligation. Just send 
the coupon or call your local Republic Sales Office, 


ALLOY STEELS cre vital in meeting today's demands for speed and light 
weight. They provide the highest strength values—plus an exceptionally 
high strength-to-weight ratio that permits transmission of thousands of horse- 
power through tough, strong gears and shafts free from excess weight. 
Republic will help you apply these fine steels to insure safety, extend equip- 
ment life and reduce maintenance and replacement costs, 


STEEL 


ant Steck Producla 


weight... 
Navy’s HOK-1 


OTHER REPUBLIC PRODUCTS 
FOR THE AIRCRAFT INDUSTRY 


ENDURO STAINLESS STEEL, becouse of its resistance to corrosion, is used for 
bearings, housing and rotor in this turbine flow meter made by Fischer & 
Porter Co., Hatboro, Pa. This delicate instrument measures precise flow 
rate in testing jet fuels. The slightest trace of corrosion would impair its 
accuracy. ENDURO Stainless Steel helps maintain an accuracy of + 2%, 


Republic produces ENDURO in all commercial forms, 


REPUBLIC STEEL CORPORATION 
Dept. C-1885 
3118 East 45th Street « Cleveland 27, Ohio 


Please send more information on: 
0D Titanium 0 Alloy Steel 
0 ENDURO® Stainless Steel 


Name Title 








Company 


Address 











City Zone—_ State 
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EMPLOYMENT OPPORTUNITIES 
{AM KANN 


TOP AIRCRAFT ENGINEER | 
PRELIMINARY DESIGN CHIEF 


+ il i ii i 


Canadair Limited, Montreal, Canada’s largest aircraft producer, requires 
a Chief of Preliminary Design, capable of originating and executing 
aircraft preliminary design programs. This is a definite opportunity to 
help formulate and carry out Company development policy. 


Applicants should have considerable previous experience in prelim 
inary design and general airplane design. Supervisory and adminis- 
trative experience is also desirable. 


CANADAIR OFFERS:- 


® Top salary commensurate with the importance of this position. 
© Generous relocation assistance. 


© Liberal employee benefits including Company supported pen- 
sion plan, life insurance, disability insurance, and hospital- 
ization plan with major medical insurance. 

® Cuitural, educational and recreational advantages of Montreal, 
a city famous for its interesting, cosmopolitan way of life. 


Convenient expense-paid interviews will be arranged for qualified can- 
didates. Please send detailed resume of qualifications, including salary 
history, in confidence to: 


F. C. PHILLIPS 
CHIEF OF AERODYNAMICS AND 
PRELIMINARY DESIGN 


CL CANADAIR 
Oe 


A subsidiary of General Dynamics Corporation 


NEW YORK, N. Y. WASHINGTON, D. C. 
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SUPERVISOR 


VTOL 


AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TOL 
Aircraft Development Program 
Send resume to: 
DOAK AIRCRAFT CO., INC. 


22309 So. Western Ave., Torrance, Calif. 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 











navigation 
systems 
$12,500 


Major electronics manufac- 
turer needs top-flight man 
to develop programs and 
direct activities of project 
leaders and engineers in 
navigational systems. Must 
have a good solid back- 
zround in radar, inertial 
guidance, analog computers 
and radio aids to naviga- 
tion. Project leader experi- 
ence required, 


THIS IS A TOP SPOT 
IN OUR ORGANIZATION. 


n 


P-1351, Aviation Week 
330 W. 42 St., New York 36, 
N.Y. 
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LOCKHEED 
Aircraft Corporation 
Georgia Division 


Has immediate openings for: 


SENIOR STANDARDS 
ENGINEERS 


Engineers needed to inves- 
tigate and develop new 
aircraft standards, coordi- 
nate information on type 
and characteristics of spe- 
cific products, quantity 
requirements, production 
problems, nature of de- 
mand and source of sup- 
ply. Should be capable of 
insuring that required 
proof tests are run and 
should be able to deter- 
mine effect of proposed 
standards on company de- 
sign and shop practices. 
M.E., A.E., or E.E. degree plus 
minimum of 2 years experience in 
standards work required. 

Write in complete confidence to 


JIM WADE 


~, 
— 


761 Peachtree St., N.E., Atlanta, Georgia 











ENGINEER 
FIELD SERVICE 


To contact Airforce and Navy operating 
bases. Must have about five years ex 
perience with airframe or engine company 
in field service department. Should be 28 
or over, and have college and engineering 
background. Excellent opportunity in 
company with liberal employee benefits 
including profit sharing retirement plan. 


Address replies to: 


J. M. Wehrly, Personnel Manager 
Wm. R. Whittaler Co., Ltd. 
915 North Citrus Avenue 
Los Angeles 38, California 














PILOT 


Have Need For Experienced Multi-Engine Pilot 
With Good Instrument Experience Who Can Fly 
Executive Trips And Sell For Distributor Of Avia 
tion Radios And Aircraft. Send Complete Resume 
First Letter 

P-1713, A 
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EMPLOYMENT OPPORTUNITIES 


Here's one for you 


Inside this folder is a problem. It may be on missiles, 
on plastics, on structures, on electronics, on any of 
the diverse fields of engineering for which Goodyear 
Aircraft is renowned. Whatever it is, you can be 
sure it represents a real and important engineering 
challenge. 

If you are a creative engineer, with faith in your 
ideas and confidence in your ability to make them 
work, this may be the challenge you have been seek- 
ing. For, due to our growth and diversification, we 
find it necessary to expand our engineering staffs 
at both Akron, Ohio, and Litchfield Park, Arizona. 
Opportunities are unlimited for rewarding profes- 
sional careers in all specialties of engineering. 


And, we mean careers—not just jobs. For here, your 
imagination and ingenuity are our raw materials. 
Here, your every idea has a chance. And, in trans- 
forming your ideas into practical realities, you will 
discover the exciting stimulation of creative challenge 


leading to a real satisfaction of accomplishment. 


At Goodyear Aircraft you will discover a diversifi- 
cation rarely found under one roof. Whatever your 


specialty, you will find opportunities in every phase 





of aviation—civil and military. 


Salaries and benefits are, of course, liberal. And, if 
you wish to continue your academic studies, company- . 3 : 
They’re doing big things at 


paid tuition courses leading to advanced degrees are 
available at nearby colleges. 


= 
Z 
For further information on your career opportunities ba 


at Goodyear Aircraft, write: Mr. C. G. Jones, Per- 


sonnel Department, Goodyear Aircraft Corporation, Al RCRA FT 
Akron 15, Ohio. 


THE TEAM™ To TEAM™ with in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 
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HERE'S BIGGER 
OPPORTUNITY 
WITH A 
GROWING 
COMPANY 
IN JET VIO 


Look to the future with 
Ryar a stabie 
air ratt 
years « 


never tee 


challenging 
new automa 
world's first je 
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in San Diego a year 
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be held in strictest « 


IMMEDIATE OPENINGS ‘OR 
Aircraft Designers Electronics Engineers Aerodynamicists Systems Analysts 


Structures and Weight Control Engineers Power Plant Engineers 


(a. “RYAN AERONAUTICAL COMPANY 
a 27 farbor Drive >a »1 aliforma 








ENGINEERS - - - 
trae 


LOW TEMPERATURE ENGINEERING 


Investigate the challenging opportunities which Linde has to offer 
in Low Temperature Engineering. Projects involve: 
* equipment design 
* instrumentation and controls 
* pilot plant design and operation 
® process engineering 
® fabricating techniques 


* heat transfer 
® fluid flow 
® thermodynamics 
® distillation 
* stress analysis 
These projects are associated with the production and distribution of oxygen 
nitrogen and argon as low temperature liquid or gases. 


LOCATION: Our Tonawanda Laboratories in suburban Buftalo, 
New York—our largest research and development facilities 
-— 


a B.S M.S.. or Ph.D. graduates with up to 5 years experience are invited t 


Aghios LINDE AIR PRODUCTS COMPANY 


j > 
=< = a division of 


_ UNION CARBIDE & CARBON CORPORATION 
a 


Send resume and approximate academic standing to 


Mr. P. 1. Emch P. O. Box 44 Tonawanda, New York 
Refer to ad: AW-L 








Engineer, ME, EE 


Nuclear Reactor Design 
for Aircraft 


OPENINGS AT CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


WwW. J. Kelly L.A.W™ 
P. 0. Box P.O. Box 
ci i ati. O idaho Fall ida 


_ GENERAL GB ELEcTRIC 
€ t 


CONTRACT 


Negotiator 





Excellent opportunity § tor 

Engineering or Business 

least three years experience ir o 

ernment contract administratior 

Opportunity tor ad ancemer 

Many company benefits include free hospitalizati 

with surgical benefits +O ‘ ite 

eligibility for membersh n Lake Ric 

a recreational area for exect ft ‘ 
U. S. citizenship required. Senc nplet 

salary requirements t 


insur 
kabear Clut 
el Proot 


Mr. R. T. Hunt 


Wright Aeronautical Division 
Curtiss-Wright Corporation 
Wood-Ridge, New Jersey 











ENGINEER 


FOR CRUCIAL AREA 
OF TEST-RESULT 
EVALUATION IN 

ADVANCED AIRCRAFT 

PROPULSION 


MEK. BRUCE MATHEWS 
Technical Recruiting Bidg. 10 
Aircraft Gas Turbine Divisior 


GENERAL €@ ELECTRIC 


Cincinnati 15, Ohio 








EMPLOYMENT OPPORTUNITIES 





SCIENTISTS and ENGINEERS 


REPUBLIC AVIATION ANNOUNCES 


THE FORMATION OF ITS 


DR. THEODORE THEODORSEN 


APPOINTED DIRECTOR OF NEW CENTRALIZED RESEARCH ACTIVITIES 


Republic Aviation is proud to announce the formation of the Scientific Research 
Staff, concentrating all company-wide fundamental research in one central group... 
broadening and deepening the scope of its theoretical and experimental investigations. 


The company counts itself fortunate in obtaining the services of Dr. Theodore 
Theodorsen, discoverer of many basic aerophysical principles, as Director of its Sci- 
entific Research Staff. This group is charged with: 


“concentrating all fundamental research, from whatever source, that 

is vital to the continued growth of aeronautics...recommending basic 

theoretical and experimental approaches and their efficient execu- 

tion, working on the solution of advanced research and development 

in aerophysics, as applied to possible new aircraft and uses.” 
The best available talent that can be brought together from both inside and outside 
the company is now actively being assembled. Scientists and engineers already emin- 
ent in their respective spheres can find important roles on this program. A group of 
younger men will assist them. Close contact with Government and industrial research 
institutions and the full facilities of Republic Aviation will be at their disposal. 


Republic invites the application of “creatively-unhampered” scientists and engineers 
specializing in: 
GENERAL PHYSICS « FLUID MECHANICS « AERODYNAMICS 
STRUCTURES ¢ THERMODYNAMICS +« SERVO-MECHANISMS 
FLUTTER AND VIBRATION ¢ INSTRUMENTS ¢ MATHEMATICS 
NUCLEAR PHYSICS « ELECTRONICS 





Dr. Theodore Theodorsen, Ph.D., Physics, Johns Hopkins U; formerly consultant 
Air Research, U.S. Research and Development Command; Vice President and 
Dean of Engineering, Tech. Inst. of Aeronautics, Rio de Janciro; Consultant, 
Sikorsky Div. of United Aircraft; Chief of Physical Research of NACA at Langley 
Field 1929-1946; originator of exact theory of pressure distribution on airplane 
wings; theory of wing-flutter; theory of dual propellers; structure of turbulence; 
author of numerous technical papers; Fellow and founding member, IAS. 











Please forward comprehensive resume to: 
DR. THEODORE THEODORSEN 
Director Scientific Research Staff 


SEE PEEBLES AVIAITZaNy 


FARMINGDALE, LONG ISLAND, NEW YORK 
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ENGINEERS 


ELECTRICAL MECHANICAL 
INDUSTRIAL 


There are excellent opportunities with a medium-sized, well-established manufacturer of 
automatic controls, where recognition is given and advancement is based on individual 
performance. Our company is continually growing in size due to increased business 
and new products; therefore, very desirable openings develop frequently for young men 
with management potential. It is our policy to promote from within whenever possible 
We are large enough to offer opportunity to the young man who wants to advance 


yet we are not so large that the engineer is not given recognition as an individual 


Our automatic temperature controls division produces controls for use in the air-condi- 
tioning, heating and refrigeration field. This division offers challenging opportunities 


for engineers interested in design, development, application, methods, time study, 


quality control, production supervision and sales. 


Our armament division is engaged in research, design and development of aircraft and 
missile guidance and control systems, servo systems, and reactor monitoring systems 
Systems engineers, electronics and mechanical development engineers, physicists and 


specialists in applied mechanics arc needed for advanced work on armament projects 


We offer full-tuition refund for approved educational courses taken by our employees 


WHITE-RODGERS COMPANY 


Apply in Person or Write to Employment Manager 


1201 CASS AVENUE ST. LOUIS 6, MO. 

















ENGINEERS 
MRMA L0NCES in 


INERTIAL NAVIGATION 


Immediate openings for ARMA, recognized for its accomplishments in the fields of 


Supervisory and Staff 


positions aa well as for 


Senior Engineers. Engineers, 


and Associate Engineers, 


experienced in 
SYSTEMS EVALUATION 
GYROSCOPICS 

DIGITAL COMPUTERS 
ACCELEROMETERS 
TELEMETRY 

GUIDANCE SYSTEMS 
STABILIZING DEVICES 
SERVOMECHANISMS 
AUTOMATIC CONTROLS 
THERMODYNAMICS 
OPTICS 
ENVIRONMENTAL RESEARCH 
TRANSFORMERS 
RELIABILITY 

WEIGHT CONTROL 


44 Ft i A 


navigation and fire control, is a leader in the development of 
Inertial Navigation. This new system deals solely with space, time 
and acceleration ... acting independently of external influences. 


Creative engineering of the highest order is required to develop 
components making Inertial Navigation possible: accelerometers 
to measure acceleration; integrators to convert this information 
into velocity and distance; gyroa to provide directional 
reference and hold the system stable; computers to calculate 
course-to-steer and distance-to-go. Components must meet 

rigid weight and size requirements and function with 
undreamed-of accuracy. 


ARMA, one of America’s largest producers of ultra-precis« 
equipment, offers unlimited opportunity for engineers to 

help in this great endeavor. Challenging projects and ARMA's 
extensive supplementary benefits make an ARMA 

career doubly attractive 


ARMA engineers are currently working a 48 hour week at 
premium rates to meet a critical demand in the Defens« 


Dept's missile program. Moving allowances arranged 


Send resume in confidence to 

Technical Personnel Dept. 2-500 

Division of American Bosch Arma Corporation 
Roosevelt Field, Garden City, Long Island, N. Y, 


TECHNICAL 
REPRESENTATIVES 


LEAR, INC 
notch Field Service 
. with 
litary 
contr 
rence systems 


Attractive salary, liberal expense arrange 
ments. Assignments may require travel or 


residence at assigned stations. Company 


orientation prior to assignment 


Qualifications include 


1. E. E. Degree or equivalent. 


2. Knowledge of servomecha- 
nisms, gyros, electronics. 


3. Tech. Rep. experience. 
4. Must Be U. S. Citizen. 


To Apply, send resume to 
Field Service Manager 


LEAR, INC. 


110 lonia Ave., N. W. 
Grand Rapids 2, Mich. 








PROJECT 


ENGINEER 
AIRCRAFT 
DUCTING 
SYSTEMS 











Large manufacturer of airborne 
equipment seeks ambitious man to 
coordinate and spark plug the 
efforts of. Engineering, Sales and 
Production departments, in order 
to improve companys perform- 
ance in airborne pneumatic duct- 
ing systems and components, 
already a profitable ee ae line. 
Job will require customer contacts 
Prefer BSME or BSAE with at 
least 4 years’ experience in design, 
manufacture or application engi- 
neering of airborne pneumatic 
components. Salary: $8100- 
$12,000 per year, depending on 
experience. Location: San Diego, 


California. 


For confidential interview, send 
resume of experience, including 
educational background, to 


P-1527 


AVIATION WEEK 
330 W. 42nd ST., NEW YORK 36, N. Y. 
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330 W. 42 St., New York 36, N. Y. 


Aeronautical 
Engineers . . . 


to 10,000 
in this 
Stimulating 
Airborne 
Weapons 
Systems 
Project 


You will be challenged 
by the severe 
environmental 
conditions encountered 
in supersonic flight. 
New concepts in 
mechanical designs are 
required to deal with 
previously unexplored 
states of temperature, 
altitude, shock, 
vibration and humidity. 
Degree, plus experience 
in design of aircraft 
structure and 
mechanisms or design, 
of aircraft control 
instruments. 


As a mechanical or 
aeronautical design 
engineer, grow now 
thru this truly 
advanced effort, on a 
team of creative 
engineers with the 
world leader in 
electronics! 


To arrange confidential in- 
terview, send resume to 


P-1316, Aviation Week 





Unusual Job 
Opportunities 
for: 





TEST EQUIPMENT 


Experienced engineers required for 
design of precision electronic and 
electro-mechanical automatic test 
equipment and instrumentation. Pro- 
gramming, signal generation from 
low frequency to microwave, ono- 
logue and digital data handling, and 
go-no-go comparators and indicators 
ore involved. 


EMPLOYMENT OPPORTUNITIES 


Experience Pays Off at 


“Condit” 


GUIDED MISSILE SECTION 


SYSTEMS 
ANALYSIS 


Senior Engineers are needed with extensive 
bockgrounds in the over-all dynamic be 
hovior of missiles ond weapons systems, os 
well as airframe systems of a missile 
porticularly in terms of weapon pertorm 
once, to work with onclogve computers, 
digital differential analyzers, breodboords, 
prototypes of missiles and missile equip 
ment, and special mechonical and electronic 
simulotors. Experience with oerodynomics, 
servo-mechonisms, electronics heot trans 
fer, stress analysis, shock and vibrotions is 
desirable. 
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ELECTRONIC 
GUIDANCE 


Senior Electronic Engineers are 
needed to design and develop guid- 
once systems for a major guided 
missile project. Backgrounds in mi- 
crowave, radar and servo systems are 
required. 

Senior Mechanical Engineers ore 
needed to design and develop elec- 
tronic packaging for complex mis- 
sile guidance systems. 








Bendix Guided Missiles offer interest- 
ing job opportunities for Senior En- 
gineers, Assistant Engineers, Junior 
Engineers and Technicians. 

A thirty-six page book, “Your Future 
in Guided Missiles", describing in de- 
tail the many phases of our guided 
missile operation and the job oppor- 
tunities available to you, will be sent 
to you on request. Write for your copy 
today. BENDIX PRODUCTS DIVISION—MIS- 
sites, 406F, Bendix Drive, South Bend, 
Indiana. 








EMPLOYMENT OPPORTUNITIES 





ENGINEERS 
Ensineers or AERODYNAMICS AND |) OCJENTISTS 
PROPULSION Make More Money 
—Improve Your Position 
RESEARCH 


BATTELLE INSTITUTE, an endowed 
research organization of 2500 
engineers, scientists, and service 
personnel, has openings on its pro- 


= : ? 

fessional staff for those with B.S., DECISION /INC is retained by 
M.S.. Ph.D. degrees in the aero leading manufacturers and research 
firms in all sections of the country 
nautical sciences and an interest in Our clients pay us to find you! No 
obligation to you no cost whatsoever 


fundamental and applied research. Completely conhdencial. 


All you have to do is send us your 
FOR AN OPPORTUNITY TO: Perform research on prime and sub name, type of work, company and home 
' a ss > 

Air Fore e contracts... Apply aeronautical knowledge to in gore bone Ge py By Ay 
you various openings in diversified 
companies from which you can choose 
research with experts in all fields of science and technology : the one you like best 


dustrial and commercial problems ... Engage in cooperative 


Enjoy professional environment, competitive salaries, vacations, 
If you would like to know what you're 
really worth, write, phone or wire us 
mou! 


and pension plans equal to any. 


Write to: TECHNICAL PERSONNEL DIRECTOR DECISION/INC 


Management and Recruitment sultant 


BATTELLE INSTITUTE, COLUMBUS, OHIO Chir P. Sados, Presiden 


1469 FIRST NATIONAL BANK BUILDING 
CINCINNATI, 2, OHIO 














PAU 


PROJECT 
ENGINEER 


ALL-METAL 
HONEYCOMB 
SANDWICH 
MATERIAL 


PERFORMANCE and 
INSTALLATION ENGINEER 














Large manufacturer of airborne 
equipment seeks aggressive engi- 
neer to coordinate and spark plug 
the efforts of Engineering, Sales 
and Production departments in 
exploiting new structural material 
having enormous sales potential in 
fields of high speed aircraft and 
missiles. Job will require customer 
contacts. BSME, AE or CE (Struc- 
tures) preferred, with at least 4 
years’ experience in related fields 
such as aircraft structures design, 
empennage design, metallurgy or 
production of alloy steel structural 
components for aircraft, or combi- 
nation of these. Salary: $8100- 
$12,000 per year, depending on 
experience. Location: San Diego, 
RADIO MAN EXPANDING HELICOPTER PASSENGER California. 
We are looking for a radio man or radio engineer PROGRAM HAS OPENINGS FOR: For confidential interview, send resume 
capable of setting up and operating top CAA ap- . of experience, including educational 
proved, fat but cuore tareg carvers, | | Passenger Agents — Reservations Manager Cackgreund, 
ia: wonderful eopertunity fer the right man. All A ny ~ yy Box P1523, Aviation Week 
replies will be answered. Florida location. Reply to LOS ANGELES AIRWAYS, INC. 330 WwW. 42nd ST., NEW YORK 36, N.Y. 


P.1313, Aviation Week . ° 
ow 428. New Tork 36, N.Y Box 45155, Airport Station, Los Angeles 45, Cal 


P-1626, A 
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LLL COAT PC 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS and DESIGNERS NEEDED 


_ MISSILE GUIDANCE tellin lcm rw dict Wale], 7.18 NEW CIVIL AVIATION 
0 r SYSTEMS COMPUTER SYSTEMS PRODUCTS 


JET AND TURBO-PROP AIRBORNE FIRE 
ENGINE CONTROLS CONTROLS 


GM CAREER OPPORTUNITIES IN 


Systems Engineering and Analysis Design Engineering 
Experimental Engineering Product Engineering 
Development Engineering Product Evaluation 
Project Coordination Field Engineering 


AND WE ALSO NEED: 
DESIGNERS « CHECKERS © LAYOUT MEN 


Positions Are Permanent Excellent Advancement Opportunities 
Every inquiry treated confidentially and given 
immediate attention and personal reply. 
WRITE TODAY FOR EMPLOYMENT APPLICATION 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


AC SPARK PLUG DIVISION 
THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
Milwaukee 2, Wisconsin Flint 2, Michigan 








siesta iii ENGINEERS WG 
— THERE’S A-BRIGH | :Furure 


JOHNS HOPKINS 7/(\\ \\ 


UNIVERSITY 


FOR YOU AT CONTINENTAL 


Continental Aviation & Engineering Corp. is constantly increas- 
ing its staff of competent specialized personnel to meet the 
growing demands in the development of specialized power 
packages. The small and medium gas turbine engine program 
at CAE is progressing rapidly and offers engineers and tech- 
nicians a challenging career coupled with many extra job 
benefits. If you hold a degree in the AERODYNAMICS, METAL- 
LURGY, MECHANICAL or DESIGN ENGINEERING fields, con- 
tact CAE and investigate the 

opportunities that can be yours. 


i 


offers an exceptional opportunity to qualified 

who want to advance themselves professionally ir 

the GUIDED-MISSILE field bin. pov ette ry has 
t ecognitio nd cour agen nt 

esponsibility ar a se self Giver tio 


Our program of 


GUIDED MISSILE RESEARCH 
and DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN — WIND 
TUNNEL TESTS and DATA ANALYSIS— 
RAMJET DESIGN and ANALYSIS—MISSILE 
SYSTEMS DEVELOPMENT — DESIGN and 
LAYOUT OF MISSILE COMPONENTS — 
RESEARCH and ANALYSIS IN AERODY- 
NAMIC STABILITY & CONTROL 


Please send resume to: 


Professional Staff Appointments 


ADDRESS: “Salaried Personnel” 


APPLIED PHYSICS LABORATORY CONTINENTAL AVIATION & ENGINEERING CORPORATION 
THE JOHNS HOPKINS UNIVERSITY | 12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


8615 Georgia Ave., Silver Spring, Maryland SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 


ENGINEER 


JET ENGINE EVALUATION 
AND FLIGHT TESTING 


for a rare o 
technic 


Please send resume to 
MR. MARK PETERS 
Techincal Recruiting Building 100 
Aircraft Gas Turbine Division 


GENERAL @BELEcTRIC 


Cincinnati 15, Ohio 


TRAINING AID 
ENGINEERS 


OPPORTUNITY FOR ENGINEERS 
EXPERIENCED IN ELECTRONIC AND 
MECHANICAL TRAINING AID DE- 
SIGN FOR MILITARY AND CIVILIAN 
AIRCRAFT PROJECTS. 


WRITE GIVING RESUME OF EXPERI- 
ENCE, SALARY DESIRED AND AVAIL- 
ABILITY TO DIRECTOR OF 
ENGINEERING 


BURTON RODGERS 
TECHNICAL TRAINING 
AIDS INCORP. 
BLADE AND HELEN STS. 
CINCINNATI 16, OHIO 


ee eee 





Organization of professional sales-engineers 
serving industry from seven regional offices 
in the Midwest (and in Seattle) wishes to 
hit; lified hydrau- 


lic component designer and manufacturer. 


and q 





represent an 


Descriptive brochure upon request. Mutual 


interview can be arranged. 


GEORGE E. HARRIS & CO., INC. 
General Offices: 3241 East Douglas Ave 
Wichita, Kansas 





EXECUTIVE PILOT 


Airtine Transport Rating: 7,000 hours; college edu- 
cation; heavy instrument work; thirty-five years of 
age; currently flying executive aircraft; major air- 
line experience domestic and international; desire 
permanent position 
PW-1779, Aviation Week 
330 W. 42 St., New York 3¢ 








An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It's an inexpensive, time saving method 
of selecting competent personnel for 
every engineering job in the Aviation 
field. 

















SPECIAL SERVICES To THE AVIATION INDUSTRY 














OVERHAUL & 
MAINTENANCE 





PARTS & SUPPLIES 














Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul! 
Inspection Conversion 


Inc. of 


that = 
Lambert Field 
St. Louis, Mo. 


NAVCO ... 2". 


Has all Parts and Su on tor Executive 
oes & LODESTAR 
Airtram Engines Radios 
A.R.C. Bendix Collins Lear perry Wilcox 
P&W Continental Wright Goodrich Goodyear 








CONNECTORS 


STOCK DELIVERY — AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila. 3, Pa., LO 7-5285 


HAROLD H. POWELL CO. 








BALTIMORE AERO SERVICE 


AIRCRAFT AND ENGINE 
OVERHAULS 


HARBOR FIELD BALTIMORE 22, MD. 





ATwaoter 4-6510 





AIRCRAFT INSTRUMENTS 


Overhaul—Sales—Exchange—Parts 
Inquiries Invited 
Ask 14 our NEW AVIATION 
CREDIT PLAN, up to 90 days 
AIRCRAFT INSTRUMENT CORP 
P. 0. Box 23 AW Miami 48, Florida 
Phone: Ne 4-4623 able: Airinco 





Cc 
(CAA 3641 Class 1-2-3 Instrument) 








ecticnditinaeenanasceencnasanenasenenesenasanmsenananababanane 





REPLIES (Bo 

NEW YORK 
CHICAGO \ " 

SAN FRANCISCO GR Poat 

LOS ANGELES: 1125 W 








POSITIONS VACANT 
Analysts——Traffic 


omces 


P-1155, Aviat 


Executive 
) preferred 


& Economics. 
Awe 


in eastern city 


yn Week 


Pilot: For Charter Operations June 15- Octo- 
ber 1. i ne required. Old Color 
Service Corpor on, Vineyard Haven econ 
chusett 


POSITIONS WANTED 


is Your Company 
Are 


craft 


represented in Denver? 
you missing your share of oaring air- 
and industrial bus Let me rep- 
resent you Have top mechanical 
trical engineering experience nd 
excellent contacts. PW-1772, Aviation Week 


iness 
and ele« 


ales 


Pilot, ATR, —— hours, 4200 multi- -engine 
command, ag married, excellent refer- 
ence Aoatiaie two weeks. PW-1771, Avia- 
tion w eek 

instrument Sales Engineer, 48, degree, ex- 
perienced military sales, ser, * applica- 
tions, own business, desires position Eastern 
representative or agent components, sys- 


tems. PW-1751, Aviation Week. 


SEARCHLIGHT 
SECTION 


NE 





IPMENT 


EO 


UNDISPLAYED RATE 


$2.10 a line, minimum 3 tines. 
DISPLAYED RATE 
$21.00 per inch 
Not sub 








DC-3 EXECUTIVE 


P & W 1830-92 Engines 


Custom Interior— 
Air Stair Door 
200,000 BTU Janitrol Heater 
Empty Weight 18,025 


Immediate Delivery 


WE OWN THIS AIRCRAFT 


Leeward Aeronautical Sales, Inc. 
Executiveair Division 
P. O. Box 233 Miami 48, Florida 








BEECHCRAFT TWIN-BONANZA 
MODEL C-50 


«ow Total Time. Full Instrumentation. Custom 
Radio System. Propeller Anti-tcing. Engine Preheat 
System. 275 H.P. Engines 
Write Or Wire PAGE AIRWAYS, INC. 
Rochester Airport, Rochester, N. Y 
Call — Genesee 7301 — LD-139 











FOR SALE 


For Sale: hp Beech D1i8S, Serial =A-205, 
1800 hours airframe 320 hours engine time 
Chrome « wt Mr sng dual radio equipment, dual 
instrumentation, Omni-ls full feathering 
| prop airplane is of the fasfest 
twins ar very good single engineer per- 
formance has had maintenance 
and has 850 hours to go before hour 
check Priced for immediate sale at 13,- 
500.00 Reply to E. B. Evans, P. O. Box 
163, Corpus Christi, Texas 


one 


perfect 
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HELICOPTERS 
2 HILLER UH-12 


3-Place - Dual Controls 
New interiors 

Both skid & float gear 
Long range tank 

Cabin heater 


TT 630:00 540:00 
One with 3 hrs. SOH 
Other with 55:15 SOH 


Spare parts for one 
year’s operation. 


“We Are Owners” 


LEEWARD 
AERONAUTICAL SALES, INC. 


P. O. Box 233 Miami 48, Fila. 








SEARCHLIGHT SECTION 


FACILITIES and ABILITIES AVAILABLE at 
MINNESOTA 


irmottive 


SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS 


‘““AIRCRAFT’’ 


REPAIRS 
OVERHAULS 





MODIFICATIONS 
CONSULTATIONS 


ENGINEERING 
MAINTENANCE 


“RADIO: RADAR-AUTO PILOTS: INSTRUMENTS” 


SALES—SERVICE—INSTALLATIONS 
COLLINS FLITETRONICS NARCO ARC 
BENDIX DARE LEAR RCA 


KOLLSMAN 
PIONEER 


‘““APPROVED REPAIR STATION”’ 


AIRCRAFT—ENGINES—INSTRUMENTS 
RADIO—RADAR—DME 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR 





MINNESOTA AIRMOTIVE, INC. 


Wold Chamberlain Field © MINNEAPOLIS, MINN. © Phone: PArkway 9-8388 
“WHERE ALL WORK CARRIES AN ‘UNCONDITIONAL GUARANTEE’ ”’ 












Remmert-Werner 
for 
ci RADAR =e" 


CORRECT RADOMES for X or C BAND 
® Only R/W as the reints 1 dou 


for X-Band higt transmissior tt 
ney nd gh s 

ne compromise 

tions of a speed or 
he f 


al s ne 
no restric- 

iny &w 
f “ 





“ I et ins ’ K 
@ s ately need | and scanner 
is disconnes nad idjusting 
necessary for accurate antenna tuning. 
Q ‘ , ent ume 
@ KW ‘ ed radar f 
md Lae ! t x} rental 
Weesting is demonstrat for 


first cor ‘ al Dx 


r business Dé 


1 


Write today for an estimate for your 
oc3 Lodestar Twin Beech 


Remmert-Werner 
Lambert Field St. Louis 





FOR SALE 28-5 ACF 


DIRECT FROM OWNER 
















> I Pe | 
PBY5A CONVERTED ZERO TIME 


TOTAL AIRFRAME TIME 1409 HRS. FLIGHT NEW ELECTRICAL SYSTEM THROUGHOUT 
ENGINEERS COMPARTMENT REMOVED STAINLESS STEEL FIRE WALKS 
TAIL MODIFICATION COMPLIED WITH P p 
CARGO FLOOR. LARGE CARGO DOOR GAS IMMEDIATE DELIVERY ON THIS LANE 
TANKS SEALED, ALL NEW FABRIC, NEW 20 or 22 PASSENGER OR AIRLINE 
TIRES, NEW BATTERIES, CLIPPER BOW VERSION 45 DAY DELIVERY 


JAMES N. ROUTH 
LONG BEACH 8, CALIFORNIA 
PHONE: GARFIELD 956-60 











3314 LADOGA AVE. 














AIRBORNE RADAR 


X-Band — C-Band 


BENDIX — COLLINS 
LEAR — ARC 


Communications — Navigation 
Systems 


Write or Wire 


PAGE AIRWAYS INC. 


Rochester Airport 
Rochester, N. Y. 


Call 
Genesee 7301—Long Distance 139 











LOCKHEED ELECTRA 10E 


P&W 1340-AN1 Engines—600 h.p.—Ham Std Full Feathering Hyro. Props 


Excellent Airplane—Low Time Since Overhaul! Airframe and Engines 
— Complete Inventory Spare Parts Available — 


Available For inspection in Miami at Anytime 


Pratt and Whitney — Wright 
ENGINES and PARTS—Call—Write—Wire: 


CENTRAL AIRCRAFT CORP. 
ee Mimi 48, Fl 




















. . 4 
“Take a Heading for Reading’ 
for the BEST MAINTENANCE © OVERHAUL © MODIFICATION « INSTALLATION 
READING AVIATION SERVICE, INC 
Phone 3-5255 





Municipal Airport Reading, Pennsytvenic 
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SEARCHLIGHT SECTION 





FOR SALE 
TWIN BONANZA B-50 


400 Hours total time 

Narco Omni. 

Lear 14 A.D.F. 
Lear Glide Slope. 
Lear 36 Channel. 

Lear 3 light marker rec. 
A.R.C. trans. & rec. 

Lear Auto Pilot. 

50 Gal. aux. gas tank. 
Ship contoured by 
Air Research gained 8 m.p.h. 


PRICED $65,000 


WHITEMAN 


MANUFACTURING COMPANY 


3249 Casitas Ave los Angeles 39, Calif 
Phone NOrmandy 3-2193—Nights EMpire 9-2206 


For Sale! 
268 WRIGHT 
R2600-20 ENGINES 


LOW HOURS SINCE OVERHAUL 
LOGS AVAILABLE 


COMMERCIAL 
AIRCRAFT PARTS C0. 


4101 Curtis Ave. Baltimore 26, Md 
Telephone: CURTIS 7-3300 








HELICOPTER 


Hiller—Model UH-12B, Very low air- 
frame and engine time. 
Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 











WRIGHT 


1820-56 or 72 
(1350 H.P.) 


ENGINES 


NEW OR FERRY TIME ONLY 
GUARANTEED FREE OF 
RUST OR CORROSION 

WILL SELL AS IS 
OR CERTIFIED TO 
YOUR SPECIFICATIONS 


LEEWARD AERONAUTICAL 


SALES, INC. 
P. O. BOX 233 
MIAMI 48, FLORIDA 


NEW 


HAMILTON STANDARD 


C-46 


Complete Propeller Assemblies 
New Overhaul and Balanced 


$2695.00 
NEW BLADES 


6491-AO (or-6). .$775.00 ea. 
6801-AO 
All Guaranteed New 
CALL OR WIRE: 
International - Hangar +3 


Lockheed Air Terminal, Burbank, Calif. 
Phone - STanley 7-5378 


EXECUTIVE DC-3 


Now undergoing complete remanufac- 
ture & 8000 hr. overhaul. Can be in- 
spected at our Miami Base. Aircraft 
can be completed to your specifications. 
This is the way to buy when the air- 
craft is completely open for a thorough 


inspection. 


WE OWN THE AIRCRAFT WE OFFER. 
CALL OR WIRE FOR FURTHER IN- 
FORMATION. 


LEEWARD AERONAUTICAL SALES, INC. 


Executiveair Division 
P. O. Box 233 Miami 48, Florida 








GRUMMAN WIDGEON G-44 


Write Or Wire 
PAGE AIRWAYS, INC 
Rochester Airport Rochester, N. Y 
Call—Genesee 7301—LD-139 








FOR SALE 


at fraction of new cost 2a 
Portable ‘ 


och fas 
Irving Grid . oa 
Steel Airlield Landing Mats 


Ideal for sand, gravel, dirt or mud fields 
Interlocking portable government surplus 
landing mats. Used and in excellent co ydition 


ALTER CO. 
1701 Rockingham Road 


Davenport 3, lowa 
Rail, truck & barge facilities 























Deal Directly 
with Owner 


Executive style 
6 passenger cabin 


1951 Executive Dove 
FOR LEASE 


$1000 monthly 
At this very low rate it will pay you t 
ease instead of own We pay hull insur 
> Ss maintenance, operat 
tion to purchas+ , 
t ayments app at 


TRADE-AYER COMPANY 
Linden Airport, Linden, N. J. 
A. J. Ming Hunter 6-7690 











MINIATURE AIRCRAFT * q 4 
TELEPHONE TYPE * HERMETICALLY 
SEALED * SENSITROLS * STEPPING 
SWITCHES * GUARDIAN * KURMAN * 
ALLIED * SIGMA * LEACH and many others 


LARGEST STOCK OF RELAYS IN THE WORLD 
B proouction QUANTITIES IN srock @ 


Send for our latest bulletins 








324 CANAL ST. NYC. 13, NY. WAlker 5-9642 


Universa general corp. 


_———— 


SUPER 18 BEECHCRAFT 


25 hours total time. L-5 Auto 
all extras 


Unusual buy 
pilot, dual Collins omni 


PS-1739, A 


W 








components, fus 


We Buy DC-3 and C-47 


cargo, Pratt & Whitt Wright. Sta 


We are not brokers 


REMMERT-WERNER, INC. 
Lambert Field St. Lowis, Mo 











AIRPLANES WANTED 
Need 50 Bonanzas, Navions, 180‘s, 170’s, 
170’s, Aero Commanders, Twin Navions, 

Twin Beeches, etc. 
Will Buy Dealers’ Stocks New or Used 

Vest Aircraft Co.’s Skyranch 

BOX 5306, DENVER 17, COLORADO 
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New Piper Apache 
....Good Hunting” for Business 
or Pleasure! 





The Model PA-23 Apache above, Whenever aviation advances, 
is the new twin engine executive Reynolds Aluminum advances 
transport offered by Piper for with it. Every step in Reynolds 
1956. It features optional 5- production is geared to the re 
passenger seating arrangement quirements of all constantly 
and 50‘; increased fuel capacity progressing industries 
for range in excess of 1200 miles Revnolds goes bevond meet- 
Powered with two Lycoming 150 ing rigid material specifications 
horsepower engines, the Apache Revnolds technical services 
cruises 170 mph at optimum make a continuing contribution - HELPFUL MATERIALS 
altitude of 6,000 feet, has a serv- to customers’ design and engi R a oe ' 
ice ceiling of 20,000 feet and neering staffs—make Reynolds ‘ on , , 
single engine ceiling fully loaded a part of many important t 
of 6750 feet. industries. : = 7 
Strong, lightweight aluminum For details on how Reynolds uerial. Muc 
mill products from Reynolds can serve you, write direct to — 
are widely used by the Piper the Reynolds Metals Company, 
Aircraft Corporation, Lock P.O. Box 1800-T-J, Louisville 1, 
Haven, Pennsylvania Kentucky. 
See ‘‘FRONTIER"', Reynolds exciting dramatic series, Sundays, NBC-TV 
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